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CHAPTER ONE 
INTRODUCTION 
Background and Context 
Recycling and Communication Campaigns 
The tremendous growth of the world population in recent decades has led to 
several serious environmental problems. Heavy consumption has caused the depletion of 
natural resources and a concomitant problem of increased disposal of solid wastes in 
landfills. One of the most promising solutions to these problems involves recycling. The 
value of recycling lies in the facts that it is a method of reducing disposed items; it is a 
promising measure of conserving scarce resources (Olney & Bryce, 1991); and it is likely 
to improve the quality of the environment. Wide ranges of organizations have initiated 
numerous recycling programs. In the United States, Waste Wise is a free, voluntary 
program of the U.S. Environmental Protection Agency designed to help U.S. 
organizations reduce costly municipal solid waste, enhance profitability, and benefit the 
environment (see EPA Waste Wise website– “About Waste Wise”). Organizational 
partners in Waste Wise represent more than 54 industry sectors. Environmental 
professionals rely primarily on the knowledge of human behavioral change processes and 
persuasion strategies to increase recycling participation.  
In the early recycling period, several countries emphasized external incentives 
(e.g., monetary award) to motivate recycling, especially consumer recycling. Hornik et al. 
(1995) indicated that short-term commitment to recycling would remain if external 
economic incentives underlay recycling. They called for effective means to increase long-
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term commitment to recycle based on other external incentives and especially internal 
incentives such as social and psychological motivators.  
The provision of recycling programs along with the influence of well-targeted 
communication campaigns launched to create people’s awareness and stimulate their 
actions greatly determine the accomplishment of recycling goals (Boldero, 1995; Jones, 
1990). Targeted campaigns are unlikely to be successful if researchers and practitioners 
neglect empirically validated theories that deal with factors in real-world persuasive 
communication (Slater, 1999). As in other behavioral domains, positive changes in 
individuals’ attitudes and behaviors depend on perfect coverage of campaign messages 
and on understanding and communicative implementation of variations in the socio-
psychological backgrounds of individuals, which eventually lead them to take different 
stances toward paper-recycling activities. Scholars and practitioners have learned that 
psychosocial factors are often great barriers that impede the success of communication 
campaigns. To effectively deal with the psychological hindrances in promoting 
environmental actions, understanding psychological aspects of the targeted population 
should be the first step for communicators, allowing them to formulate useful principles 
and practical guides. As long as the aforementioned environmental problems are 
widespread concerns among both developed and developing nations, effective 
communication strategies are definitely needed to enhance environmental-protection 
behaviors. This dissertation research centers on paper-recycling behaviors of young 
people in two countries, Thailand and the United States.  
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Waste and Recycling Situations in Thailand and the United States 
 According to the WorldWatch Institute, “global paper use has grown more than 
six-fold since 1950. One fifth of all wood harvested in the world ends up in paper [and] 
[p]ulp and paper is the 5th largest industrial consumer of energy in the world” 
(Abramovitz & Mattoon, 1999, abstract). The United Nations estimated that 30-40 
kilograms of paper is the minimum needed for an individual to meet basic literacy and 
communication needs annually (Tilford, 2004).  
Thailand. Thailand’s Energy Strategy and Policy (Energy Research Institute, 
Chulalongkorn University, 2000) declares waste management as currently critical in 
several geographic areas because of the tremendous amount of waste (approximately 13 
million tons annually) and the limitation of landfills in Thailand. Rural waste consists 
mostly of food scraps; about 30% of urban waste consists of solid garbage, including 
20% plastic materials and 10% paper discards.  
 For a long time, recycling in Thailand has mainly been practiced by individuals 
and the informal sector. The prevalence of recycling in urban areas has largely depended 
on the convenience of recycling behavior and monetary motivations provided to 
individuals. Some residents separate recyclable household wastes (e.g. paper, plastic, and 
metal) and sell them to street buyers who then trade the recyclable materials to junk 
shops and brokers. At present, the role of the informal sector (i.e., street buyers, junk 
shops, and brokers) recovers about 22% of the urban waste flow (NEPO, 2000).  
 Recently, the National Energy Policy Office (NEPO) of Thailand developed 
recycling policy and strategy to implement nationwide. The goal is to achieve a national 
recycling target of 50% by the year 2008. Along with developing effective technical 
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systems and collaborating with industries and businesses, NEPO seeks to create 
campaigns that promote recycling and educate the residential sector about recycling more 
materials (NEPO, 2000). In addition to the government agencies, non-governmental 
organizations (NGOs) have also played important roles in motivating Thai people to 
recycle, especially Thai Environmental and Community Development Association 
(known as Magic Eyes), which has implemented several environmental programs, 
including recycling.  
United States. Currently, the United States uses approximately one-third of the 
world's paper products. Forests in the southeastern U.S. supply only one-fourth of the 
global total. The average U.S. citizen uses more than 300 kilograms of paper annually. In 
contrast, people in developing countries use only 18 kilograms of paper on average 
(Tilford, 2004).  
In terms of generating waste, the U.S. Environmental Protection Agency (EPA) 
(2004a) indicated that in 2001, U.S. residents, businesses, institutions produced more 
than 229 million tons of municipal solid waste. The amount of waste in 2001 was 
approximately 4.4 pounds per person per day, up from 2.7 pounds per person per day in 
1960.  
The enactment of paper recycling has been led largely by the EPA and non-
government organizations. One of the EPA’s essential goals endorsed by the Office of 
Administration and Resources Management (OARM) is to reduce the exploitation of 
natural resources by “increasing and promoting recycling, reducing materials entering 
EPA’s waste stream” (O’Connor, 2002).  
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With respect to the continuous increase of paper consumption and its immense 
impacts on the scarcity of resources as well as the landfill problem, it is essential to seek 
effective means to communicate to young people how paper recycling can be part of 
everyday life. 
Defining Recycling 
  People tend to be very familiar with the environmental term “recycling” and 
related words like “recycle”; however, scholars and organizations define the term 
“recycling” somewhat differently. While some recycling professionals focus on only a 
single recycling activity, others consider recycling behavior as a loop. The complete 
recycling loop includes several activities: depositing product-discards in a collection 
program, reusing them within the household, and purchasing recycled goods (Dahab, 
Gentry, & Su, 1995; EPA, 2004b). 
 No matter how one defines recycling, it is essential for conserving valuable 
resources and reducing the amount of solid waste deposited in landfills. One significant 
strategy in waste reduction is household recycling of solid waste, a strategy already 
practiced in some communities (Oskamp et al., 1991). Several earlier recycling programs 
in the U.S. and European countries employed economic incentives for recyclers. 
Economic benefits for recyclers were either deposits (e.g. on beverage containers) or 
payments for some secondary materials (e.g. paper, metal, and glass containers) 
(Thogersen, 1996). In some communities, the economic benefits have not been supported 
by governmental sectors. 
Even though recycling is an environmentally responsible action practiced 
worldwide for decades, it would be too hasty to claim the success of recycling 
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movements in protecting global natural resources. Since the arrival of the industrial 
revolution in the preceding century, human beings have exploited tremendous ecological 
resources and aggravated the quality of the environment through vicious political and 
economic mechanisms. Now, via diverse recycling processes, it is crucial for human 
beings to take serious actions to decrease the amount of solid waste deposited in landfills; 
to reduce the cost of disposal; to diminish the amount of pollution in manufacturing new 
products; and to conserve natural resources.  
According to the U.S. Environmental Protection Agency (2004b), the recycling 
process includes three major phases: 
Phase 1. Collection and processing. This step begins with collecting recyclable 
materials from the community. There are four primary types of recycling provision 
programs: curbside, drop-off centers, buy-back centers, and deposit/refund programs. 
Recyclable materials from communities are then sorted and prepared into articles of trade 
for manufacturing.  
Phase 2. Manufacturing. The manufacturing phase involves producing products 
either totally or partially from recycled content. Many products, particularly household 
items, are manufactured with recycled content such as aluminum, plastic, and glass 
containers; newspapers, paper towels, and paper bags; etc.  
Phase 3. Purchasing recycled products. The final part of the recycling loop 
occurs when people purchase products manufactured from recycled contents. This step in 
the recycling process is influential not only in creating the acceptance of recycled 
products among consumers, but also in enhancing people’s participation in collecting 
recyclables at the beginning of the process.  
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This dissertation research centers on paper recycling behaviors, particularly at 
Phase 1, which includes the act of collecting and discarding used papers in paper 
recycling bins or special receptacles that allows papers to be sorted for re-manufacturing.  
Study Overview 
 The recurring question for scholars and practitioners is how communication 
campaigns can successfully encourage recycling participation throughout a population. 
This challenge leads them to investigate several factors that might have influences on 
individuals’ recycling attitudes and practices (Bolder, 1995; Jones, 1990).  
 Among various social psychological factors of individuals, attitude is a key 
concept usually examined in relation to behavioral intention and actual behavior. 
According to the theory of planned behavior, the essence of an individual’s social 
psychological background produces changes in attitude and behavior. Environmental 
scholars dealing with natural resource conservation, often use the theory of planned 
behavior. While attitudes about recycling and the environment are prominent factors in 
predicting intentions and behaviors, other components, including norms and perceived 
efforts to take actions, are also influential, though not consistently (Bolder, 1995; Dahab, 
Gentry, & Su, 1995; Jones, 1990; Cheung, Chan, & Wong, 1999). To examine correctly 
the relationships of behaviors with attitudes, norms, and perceived behavioral control, it 
is important to take into account contextual factors due to their possible impacts on 
people’s recycling practices. Remarkably in recycling investigations, researchers 
(Boldero, 1995; Cheung, Chan, & Wong, 1999; Chu & Chiu, 2003; Jones, 1990; Taylor 
& Todd, 1995) were likely to study behavioral intention (or behavioral change) by 
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focusing on only a single recycling activity, e.g., an act of disposing household products, 
waste-paper recycling.   
Although paper recycling is highly encouraged in several countries (Jones, 1990) 
and a great number of recycling programs practiced worldwide, participation varies 
among communities. A large number of non-recyclers and reluctant recyclers remain the 
challenging targets for advocates of recycling. To enhance our theoretical and practical 
knowledge of the behavioral changes that lead persons to practice recycling, the theory of 
planned behavior, which has been widely tested in numerous behavioral domains 
including the recycling area, is the theoretical foundation of this dissertation. In keeping 
with the theory of planned behavior, primary beliefs about recycling behavior (attitudes, 
subjective norms, and perceived behavioral control) are key factors to this research. In 
addition, variables derived from other well-developed theories will be investigated as 
possible contributing factors. These theories are integrated in this dissertation to support 
the explanation of research results. The additional factors hypothesized to be influential 
in determining young people’s paper recycling actions include altruism (moral 
obligations regarding society and the environment), self-construal (cultural self-concepts 
or cultural orientation at the individual level), and paper recycling knowledge (procedural 
knowledge of paper recycling in a particular context).  
This research also applies another notion of cultural orientations (individualism-
collectivism) to focus on the societal level. The study aims to compare the relationships 
between individuals’ psychosocial factors and paper recycling behaviors in two culturally 
distinct societies—individualistic (U.S.A.) and collectivistic (Thailand). Obviously, 
Thailand and the United States are interrelated and are also connected to other countries 
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through socio-economic and technological mechanisms. Globalization has been 
recognized as a phenomenon that generates “a state of culture in transnational motion” 
(Shome & Hegde, 2002, P. 174). Critical-historical and cultural studies perspectives 
problematized the use of ‘nation’ as the unit of analysis because nations are affected by 
the processes of globalization (Crofts Wiley, 2004). In contrast, scholars in the areas of 
international communication, cross-cultural communication, and development 
communication “explicitly place the nation at the center of analysis,” based on the 
foundational notion of an international comparative perspective that “nations serve as 
research objects, as the contexts for analysis and theoretical generalization, as analytical 
units, and as the elements that make up international systems” (Chang et al. as cited in 
Crofts Wiley, 2004, p. 8). Therefore, in order to constitute a logical comparison between 
the two societies, this study focuses on the country as a unit of analysis based on an 
international/intercultural comparative perspective.  
In order to assure the consistency of the behavior in question, the study focuses on 
recycling paper materials rather than on recycling any other types of substances. 
Moreover, the association of two measures of intention is examined to assess the strength 
of connection between behavioral intentions and implementation intentions in 
representing actual behavior. Finally, to ensure the external reliability of the paper 
recycling practice, college students in Thailand and the United States constitute two 
distinct research samples representing young populations from two different cultural 
milieus.  
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Significance of Research for Designing Paper Recycling Campaigns 
Communication campaigns are designed to achieve specific outcomes; thus, the 
key to successful campaigns is “an understanding of the processes that lead to that 
outcome” (Divine & Hirt, 1989, p.231). Persuasion is a central process of communication 
campaigns. How a public communication intervention can effectively penetrate its target 
audiences with appropriate message strategies is always vital to the campaign’s 
accomplishment (McGuire, 2001). Given this focus, it is likely for a campaign to be 
ineffective if it “addresses determinants that are not relevant for the intention and 
behavior to be changed” (Von Haeften et al., 2001, p. 152). These reflections are 
certainly applicable for campaigns to encourage recycling actions. Knowledge of 
psychosocial theories along with people’s perceptions and beliefs can be an essential 
guide in developing a campaign strategy for promoting paper recycling among young 
people. 
Two major goals indicate the significance of this research. The first goal is to 
develop, test, and refine theories applicable to environmental communication. The 
integrated framework of this research pinpoints the complex interplay of recycling 
antecedents. The framework is likely to enhance our understanding of the psychosocial 
model that predicts paper-recycling behaviors of a young generation, and to help 
communication scholars and professionals develop a promising schema to promote 
paper-recycling actions among young people. The second goal focuses on the fact that 
critical determinants are expected to vary among different target populations (Von 
Haeften et al., 2001). Therefore, the discovery of input variables that influence the paper-
recycling action of young people in developed and developing countries (i.e., U.S.A. and 
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Thailand, respectively) provide information useful for designing recycling-campaign 
messages that target the diverse populations studied in this research.  
Given the fact that young people in two greatly different cultures (i.e. a highly 
individualistic culture (U.S.A.) and a highly collectivistic culture (Thailand) might have 
different patterns of decision-making regarding paper-recycling activities, the notion of 
individualism-collectivism contributes to understanding of how communication 
campaigns should be fashioned uniquely to suit target audiences in different cultural 
milieus.  
According to the proposed framework in this study, the three key theoretical 
constructs of the theory of planned behavior (TPB) expected to explain individuals’ 
paper-recycling behaviors are: (1) attitudes toward the paper-recycling action, (2) 
subjective norms regarding paper recycling, (3) perceived behavioral control over 
performing paper-recycling actions. These constructs embrace different types of 
individuals’ perceptions and beliefs. As previous research implied (Chu & Chiu, 2003), 
methods to increase positive attitudes and subjective norms are as influential as 
mechanisms to enhance perceived behavioral control of Taiwanese residents to perform 
household waste recycling actions. Hence, capturing the role that each prospective 
determinant plays in the recycling intention of college students is of great benefit. An aim 
of any recycling campaign or intervention ought to be to increase the strength of relevant 
attitudes and subjective norms. For example, if the paper recycling action of college 
students in Thailand, whose culture is generally collectivistic, is influenced by their 
significant referents, persuasive campaigns that incorporate messages related to 
subjective norms or messages presented by role models would likely be highly effective. 
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Previous recycling research (Chan, 1998) found mass media to be influential in capturing 
subjective norms of Hong Kong’s people. This finding offers a direction for 
communicators to tailor messages to activate individuals’ normative components. On the 
other hand, if U.S. students, whose culture is primarily individualistic, take recycling 
actions based on their attitudes toward the behavior, the most effective technique for this 
group would be to increase their positive perceptions and beliefs toward paper recycling 
and the environment.  
With regard to the extended framework, the incorporation of altruism and self-
construal as two possible inspirations in the integrated model would give guidance for 
communicators to emphasize messages that would likely increase desirable values and 
responsibilities among young adults. For example, if the strength of the interdependent 
self-construal or the collective self (see definition in Chapter 2) is associated with the 
tendency for people to be under normative control (Park & Levine, 1999; Sheeran et al., 
2002), messages designed to strengthen their normative beliefs are likely to be most 
effective. In contrast, for individuals whose self is relatively private or independent, a 
more persuasive message would likely be the one that increases individuals’ favorable 
attitudes toward recycling (Park & Levine, 1999). 
Finally, determining whether young people’s knowledge about the techniques of 
paper recycling affects their recycling actions would indicate whether to concentrate 
campaign messages on the inclusion of specific task information about paper recycling in 
their campaign messages. Previous research (Oskamp et al., 1991) suggested that rather 
than increasing general environmental knowledge and consciousness, communication 
  
 
13
programs to promote recycling should focus specifically on improving awareness of and 
favorability to recycling activities. 
In conclusion, as paper recycling is one of the most socially desired behaviors to 
fight against the scarcity of resources and environmental problems in our global 
community, the combination of applications discussed above is likely to extend the 
potential of communication campaigns on paper recycling. With appropriate directions 
derived from research results, it is likely that persuasive strategies will lead recycling 
campaigns in two types of cultures to a greater success. 
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 CHAPTER TWO 
LITERATURE REVIEW 
 Human psychosocial models have received considerable attention in the 
environmental-behavior literature in recent decades. Research in the recycling area has 
identified social and psychological factors which potentially encourage or hinder 
individuals’ decision to take part in recycling activities (Jones, 1990). The use of theories 
to enhance the understanding of recycling behaviors has been a major interest in the 
environmental domain. Among various theoretical propositions, the theory of reasoned 
action (TRA) and the theory of planned behavior (TPB) are the two theories most often 
employed to study recycling intentions and behaviors (Davies, Foxall, & Pallister, 2002; 
Taylor & Todd, 1995). Other theories such as Schwartz’s altruism model (Schwartz, 
1977), the self-construal theory (Markus & Kitayama, 1991), and even the health-belief 
model (Rosenstock, 1990 as cited in Lindsay & Strathman, 1997) which emerged in the 
behavioral-health domain, are used infrequently to examine recycling behaviors. While 
individuals’ recycling actions are reinforced by their attitudes (see Chan, 1998; Cheung, 
Chan & Wong, 1999; Taylor & Todd, 1995; Tilikidou & Delistavrou, 2001; Vinning & 
Ebreo, 1992), a well-developed model to predict recycling behaviors has not been 
established. Knowledge of people’s recycling actions is greatly needed, because recycling 
is a globally desired behavior and people in diverse types of cultures and societies are 
expected to take part in conserving natural resources. 
 For these reasons, this study employs an integrated model to explain individuals’ 
intentions to engage in recycling actions. This research employs the theory of planned 
behavior (an extension of the theory of reasoned action), along with variables including 
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altruistic values, self-construal, and paper-recycling knowledge to create an integrated 
theoretical framework. Moreover, the relationship between behavioral intentions and 
implementation intentions is examined to assess the strength of the intentions construct. 
Theories of Reasoned Action and Planned Behavior 
After the multicomponent view of attitude was commonly adopted in the late 
1950s, Fishbein introduced the conceptual framework of the reasoned action model in 
1967. Based on that framework, attitudes are multifaceted systems consisting of an 
individual’s beliefs about a specific object, feelings toward the object, and action 
tendencies with regard to the object. Fishbein’s first reasoned action model was tested, 
refined, and developed over years (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975).  
 By integrating theories and research in the attitude area, Fishbein and Ajzen (1975) 
defined “beliefs” as the primary building blocks in the conceptual structure of the 
reasoned action theory. They proposed that: 
The totality of a person’s beliefs serves as the informational base that ultimately 
determines his attitudes, intentions, and behaviors. Our approach thus views man 
as an essentially rational organism, who uses the information at his disposal to 
make judgments, form evaluations, and arrive at decisions. (p.14) 
 The theory of reasoned action (TRA) was designed “to explain virtually any 
human behavior” (Ajzen & Fishbein, 1980, p. 4). It assumes that human beings normally 
behave in a sensible (i.e., reasoned) manner. The basic assumption of the theory regards 
individuals’ rationality and utilization of information before engaging in a given behavior.  
As it has been applied frequently to understand reasoned actions of people in 
diverse contexts (Park, 2000), Fishbein’s theory of reasoned action has been modified. 
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The most famous and robust modification of the TRA is the theory of planned behavior 
(TPB). Researchers have tended to apply the TPB in recent studies of recycling. This 
dissertation, therefore, focuses on the theoretical values of the TPB (including TRA) as 
the major building blocks of paper-recycling behaviors.  
The Theory of Reasoned Action: The Original Model of TPB 
 The focal assumption of the theory of reasoned action (TRA) is that, before 
deciding to engage in a specific behavior, individuals always consider the implications of 
their actions (Ajzen & Fishbein, 1980). Fishbein and Ajzen (1975) designed the TRA to 
explain and predict how a given behavior under volitional control is the result of beliefs, 
attitudes, and intentions toward the behavior. They proposed that any specific behavior of 
an individual results from his/her intention to perform the behavior (Ajzen & Fishbein, 
1980; Fishbein & Ajzen, 1975). Figure 2.1 illustrates the full model of the TRA. The 
model consists of six key components in the process of attitude and behavioral change 
(Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975). 
 
Figure 2.1: Schematic presentation of the theory of reasoned action (TRA) (Ajzen &  
   Fishbein, 1980; Fishbein & Ajzen, 1975) 
 
 Behavioral beliefs refer to an individual’s beliefs about consequences of a given 
behavior, which underlie an individual’s attitude toward the behavior. These beliefs 
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comprise two sub-elements: outcome evaluations, which measure how an individual 
evaluates the salient outcomes related with performing the behavior; and belief strength, 
which measures the degree to which an individual perceives each salient outcome is 
linked to the specific behavior.     
 Attitude, as a function of behavioral beliefs, refers to attitude toward the given 
behavior under consideration. The essence of attitude is an individual’s favorable or 
unfavorable evaluation of a given behavior, which is derived from beliefs about 
consequences of performing that action. 
 Normative beliefs are defined as the perceptions or beliefs of an individual that 
are influenced by the judgment of the individual’s significant others, e.g. spouse, friend, 
etc. – whether the significant referents think he or she should or should not perform a 
specific action. “Normative beliefs are thus similar to subjective norms, except that they 
involve specific individuals or groups rather than a generalized important other” (Ajzen 
& Fishbein, 1980, p. 73). The essence of normative beliefs includes the motivation to 
comply with one’s beliefs about a behavior. These beliefs underlie an individual’s 
subjective norm.  
 Subjective norm refers to the norm concerning the given behavior. Subjective 
norms consist of normative beliefs and motivation to comply. An individual’s subjective 
norms are based on the entire set of salient normative beliefs. Each salient normative 
belief is weighted by motivation to comply. There is no required relationship between 
any single normative belief and the subjective norm. The more an individual perceives 
that his/her significant other(s) thinks he/she should perform a behavior, the more he/she 
will be likely to do so. 
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 Behavioral intention refers to the intention to perform the given behavior. 
Behavioral intention is a weighted sum of attitude and subjective norm. Ajzen and 
Fishbein (1980) explained, “[t]he extent to which the two components also permit 
accurate prediction of behavior depends on the strength of the intention-behavior 
relation” (p. 60). In observing behavioral intention, the researcher must take into account 
intervening events that may affect a change in intentions. 
 Behavior refers to overt behavior that an individual performs. This theory 
assumes that intention is the immediate precursor of behavior. According to Fishbein and 
Ajzen (1975): 
Given high correspondence between intention and behavior, one can also view the 
attitudinal and normative components as the determinants of the behavior. In fact, 
when intention and behavior are highly related, everything we have said about the 
factors influencing intentions can also be applied to an understanding of the 
determinants of behavior. (p. 382) 
  Since intentions may be altered over time, “it is essential to measure the intention 
as closely as possible to the behavioral observation in order to obtain an accurate 
prediction” (Ajzen & Fishbein, 1980, p. 47). 
 In summary, the theory of reasoned action aims to predict volitional behaviors by 
considering that “human beings take account of available information and implicitly or 
explicitly consider the implications of their actions” (Ajzen 1985, p. 12). It highlights that 
two sets of beliefs, which produce subsequent outcomes in the psychological process, 
determine an individual’s behavior. Behavioral beliefs influence attitudes, and normative 
beliefs influence subjective norms. Both attitudes and subjective norms have an effect on 
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intentions and intentions influence behavior in the end. With respect to the alternatives 
(two or more) of action, Ajzen and Fishbein (1980) emphasized the necessity to identify 
the beliefs associated with the performance of each specific alternative behavior. 
The Theory of Planned Behavior: A Modification of the TRA 
 To increase the predictive power of the reasoned action model, Ajzen (1985) 
contended that intention could not be the exclusive predictor of behavior where an 
individual’s control over the behavior is incomplete (i.e., non-volitional control). To add 
a third component to the original TRA, he developed the theory of planned behavior 
(TPB) as a modified model. Besides attitude towards the behavior and subjective norm 
which influence a person’s intention to perform a given action, Ajzen incorporated 
perceived behavioral control as the third potential determinant of the person’s behavior. 
Figure 2.2 illustrates the theory of planned behavior.  
 
Figure 2.2: Schematic presentation of the theory of planned behavior (TPB) (Ajzen, 1985) 
 Perceived behavioral control (PBC) is considered to have both a direct impact on 
behavior and an indirect impact through behavioral intention. Ajzen (1991) asserted that 
the perceived behavioral control construct refers to individuals’ perceptions of the ease or 
difficulty of performing the given behavior. Prior to the perceived behavioral control is 
the weighted sum of two factors: control beliefs (which are facilitating or hindering 
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factors) and the perceived power of particular control factors to facilitate or restrain 
performance of the behavior (Ajzen & Driver, 1991). 
 Ajzen (2002b) developed the concept of perceived behavioral control as mixed 
measures of two distinct perceived components, self-efficacy and controllability, that can 
be assessed by means of different indicators through a hierarchical model of perceived 
behavioral control. While the items of perceived self-efficacy indicate internal factors 
(e.g., personal ability, self-determination), the external factors (e.g., the availability of 
facilities) are measurable through the items of perceived controllability (Ajzen, 2002b).  
Future Direction of the Theory of Planned Behavior in the Recycling Area 
Apparently, there is no universal consensus regarding a model that can perfectly 
predict recycling behaviors. Even though research has supported extensively the theory of 
reasoned action and the theory of planned behavior, the former statement remains 
indisputable. In order to denote a sensible proposal for conducting research in two 
cultures based on TPB, it is necessary to explore primarily strengths, limitations, and 
possible applications of the theory. 
Only a small number of studies have applied TPB to examine recycling behavior; 
however, previous research studies have shown TPB to be a promising framework.  For 
instance, TPB has shown to be a potent theoretical model in determining household waste 
recycling behaviors in Eastern cultural milieu (Chan, 1998; Cheung, Chan, & Wong, 
1999; Chu & Chiu, 2003). Chan (1998) found attitudes to be the major predictor of 
intentions and the actual usage of recycling receptacles; subjective norms were second to 
attitudes. Chu and Chiu (2003) also affirmed the significant role of the three TPB 
predictors in determining household waste recycling; perceived behavioral control was 
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the strongest predictor, followed by attitudes and subjective norms. Cheung et al. (1999) 
discovered that the TPB model is powerful in predicting behavioral intentions of college 
students to recycle wastepaper; they found all TPB determinants were significant. In 
addition, behavioral intentions significantly predicted later behavior, while perceived 
behavioral control had a significant effect on moderating the intention-behavior 
relationship. In Western cultural context, Taylor and Todd (1995) found the TPB model 
to be influential in predicting recycling intention, with attitude and perceived behavioral 
control positively influencing intention to recycle, while subjective norm had a negative 
effect on intention. These cross-cultural findings seem to confirm that TPB is a promising 
theoretical scheme that may be applied to predict recycling behaviors in both Western 
and Eastern contexts. 
Some research, however, has questioned the strength of both TPB and TRA in 
explaining recycling behavior. Davies, Foxall, and Pallister’s (2002) study on household 
recycling granted only partial support for the theories. Attitudes were the only variable 
that had direct and significant influence on intention, whereas subjective norms and 
perceived behavioral control (with direct measure) did not predict intention. Boldero’s 
(1995) investigation on household recycling of newspaper also provided limited support 
for the TPB model. Attitudinal scales, merely two negative components (i.e. the 
inconvenience and the lack of conviction), were the only significant predictor of intention. 
In predicting actual behavior at a later time, only the inconvenience attitudinal-scale 
measure had significant influence on behavior when intention was not part of the 
statistical model. Once intention was included along with attitudes, subjective norms, and 
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perceived behavioral control, none of these three TPB determinants had significant 
effects on actual behavior of recycling household newspaper, except for the intention.  
As the results from previous research on recycling behaviors remain inconsistent, 
a substantial number of studies on recycling are necessary to test the predictive ability of 
the TPB model. With regard to the potential of TPB in accounting for human behaviors in 
various domains (Sheeran et al., 2002), the current research employs the primary 
determinants of TPB to assess young individuals’ intentions to recycle paper materials in 
two countries (Thailand and the United States) for the following reasons. 
 First, paper recycling in Thailand is not a committed behavior, but rather a 
convenience action. Similarly, the U.S. population on which this study focuses performs 
recycling actions on a convenience basis. The convenience practice of the paper recycling 
in both populations, Thais and Americans, is considered a non-volitional control behavior. 
Thus, the extension model of TRA, i.e., TPB, is suited for examining paper-recycling 
practices of Thais and Americans because the theory was designed to enable the 
prediction of any human action in the categories of non-volitional and goal-directed 
behaviors.  
Second, the TPB possesses theoretical strength because its fundamental social-
psychological facets embed three key components: attitudes, subjective norms, and 
perceived behavioral control. As a result, the model has been extensively accepted to 
investigate individuals’ decision-making processes in diverse behavioral contexts. 
Significantly, several studies have demonstrated the efficacy of the three key components 
of TPB in determining various types of behavior, including recycling actions. Meta-
analyses on TPB confirm the high predictive power of the model. Conner and Sparks 
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(1996 as cited in Hankins, French, & Horne, 2000) concluded that evidence generally 
support the models of the theories of reasoned action and planned behavior. Research has 
confirmed that the efficacy of the three key components of TPB is significant in 
predicting behaviors (Armitage & Conner, 2001; Sheeran et al., 2002). Particularly, TPB 
was successful in predicting waste-recycling intentions in East Asian societies (Chan, 
1998; Cheung, Chan & Wong, 1999; Chu & Chiu, 2003). 
To give a closer focus on the three key components of TPB, the following 
literature explores the role that each TPB’s (including TRA’s) factor has played on 
behavioral intentions and actual behaviors in previous research. The following three 
paragraphs, respectively, focus on the three key TPB-components: attitudes toward 
recycling; subjective norms related to recycling behaviors; perceived behavioral control. 
Attitudes toward recycling comprise the most frequently tested variable of the 
TRA and TPB models in recycling studies. The relationships between attitudes and 
intentions as well as attitudes and behaviors were virtually indisputable in both Western 
and Eastern contexts (Chan, 1998; Cheung, Chan, & Wong, 1999; Chu & Chiu, 2003; 
Davies, Foxall, & Pallister, 2002; Taylor & Todd, 1995); even in studies not grounded on 
TPB, those relationships were confirmed (Tilikidou & Delistavrou, 2001; Vinning & 
Ebreo, 1992). Nevertheless, the proposition that the most influential variable on recycling 
are the attitudes toward recycling was challenged when the studies of Oskamp et al.’s 
(1991) and Gamba and Oskamp’s (1994) discovered that some variables contributed to 
the prediction of curbside recycling in the United States more than attitudes. Those 
variables included recycling by friends/neighbors (i.e., related to subjective norms), 
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knowledge regarding conservation (Oskamp et al., 1991), and recycling knowledge 
(Gamba & Oskamp, 1994).  
 The influence of subjective norms on recycling actions has been inconsistent. 
Some research on recycling cast doubt on the role of subjective norms (Boldero, 1995; 
Davies, Foxall, & Pallister, 2002). Nevertheless, Armitage and Conner’s (2001) meta-
analytic review affirmed the strong relationship between subjective norms and intention. 
Their finding is congruent with Hornik et al.’s (1995) meta-analysis, in which social 
influence is a major predictor of recycling behavior. Moreover, subjective norms were an 
immediate antecedent of recycling intentions (Chan, 1998; Cheung et al., 1999; Chu & 
Chiu, 2003). These findings affirm that the social influence of family members, 
neighbors, friends, and other referents is influential to the formation of a person’s norms, 
which eventually can lead to recycling behaviors.  
 As the additional antecedent to TRA, the perceived behavioral control (PBC) 
construct in TPB significantly accounted for intention and behavior (Armitage & Conner, 
2001), even though its function remained arguable in previous research on recycling 
(Boldero, 1995; Chan, 1998; Dahab, Gentry, & Su, 1995; Davies et al., 2002). Other 
investigations on recycling lent significant support to the influence of PBC (Chu & Chiu, 
2003; Taylor & Todd, 1995). PBC was the strongest determinant of household recycling 
intentions when recycling programs were not well established and participation rates 
were relatively low, as in Taiwan (Chu & Chiu, 2003).  
 For the behavioral intentions factor, although it could predict actual behavior 
accurately to a limited degree, the relationship is not perfect. Other variables played 
important direct roles in predicting recycling behavior; especially, the past behavior of 
  
 
25
respondents and their evaluations of councils’ programs (a situational factor) (Boldero, 
1995).   
 Theoretically, TPB and TRA proposed that the intention to perform a certain 
behavior is the most direct determinant of future behavior. In previous studies, most 
researchers measured behavioral intentions, then after a certain length of time (e.g., two 
weeks later, or one month later) they measured actual behaviors. Some cross-sectional 
studies, however, employed only one-time measurement of all variables and, thus, 
considered behavioral intentions to represent actual behavior. Since actual recycling 
behavior was not always harmonious with intention to recycle (Boldero, 1995), some 
factors might intervene in the behavioral process and moderate the connection of 
intention and behavior. Most of the research measured intentions by using a single item 
only (e.g., “I intend to recycle …”), and allowed participants to rate this item on a scale, 
for instance, ranging from 1 (extremely unlikely) to 7 (extremely likely). This issue can 
be problematic in research on recycling behaviors, especially for studies that employ one-
time measurement design and, thus, assume that behavioral intention represents actual 
behavior. Potential solutions to overcome this pitfall are discussed in Chapter Three of 
this dissertation.  
In conclusion, regardless of the extensive support of previous research, findings 
from several studies challenge the conclusive power of TPB, including TRA. The 
limitations of the theoretical schema call for further examinations and improvements of 
the model.  
I suspected that the contentiousness of TPB and TRA models in predicting 
recycling actions is likely to be delineated by the impact of other personal and contextual 
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factors. An example, Jones’ (1990) study strongly supported TRA model, but the results 
reflected a restricted function of the model in predicting recycling behavior. Jones tested 
TRA under a specific condition. There was “no apparent socio-institutional constraints 
impeding faculty paper recycling” (p. 318), and the paper-recycling program was 
completely encouraged by the organization. Therefore, when recycling opportunities are 
institutionally supported and convenient, recycling participation is likely to be high.  This 
outcome, however, calls into question the functions of TRA and TPB under different 
situations. Specifically, it is challenging to examine to what extent TPB can accurately 
predict paper-recycling behaviors among young people in Thailand and the United States 
if recycling is a voluntary action and full facilities and services are not provided.  
Researchers should not restrict their investigations only within the scope of TPB’s 
socio-psychological process; a combination of TPB model with other alternative theories 
or concepts (Chu & Chiu, 2003; Davies et al., 2002), as a modification, would be of 
greater benefit in attaining understanding of paper-recycling actions.  
Therefore, to evaluate effectively young people’s paper-recycling behaviors, this 
study frames TPB model along with some promising concepts related to a broad set of 
research studies. Since paper recycling is a socially concerned action, altruism, which is 
an attitude or behavior marked by unselfish concern for the welfare of others or the belief 
that acting for the benefit of others is right and good, is incorporated in this research.  
This research was conducted in two distinctive cultural milieus, which inevitably 
involves the difference between cultural self-concepts of individuals. Hence, self-
construal is integrated to scrutinize if paper-recycling behaviors of college students are 
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associated with their cultural self-concepts. Finally, paper-recycling knowledge is 
anticipated to play a role in paper-recycling practices.  
Altruism Model 
 Schwartz (1970) developed the norm-activation model in the context of 
explaining prosocial behavior. Schwartz described the process of norm activation: when 
norms generate a sense of moral obligation, the salience of personal responsibility is 
apparent. In his early research related to helping behavior, Schwartz (1973) postulated 
that: 
[T]he activation of personal norms relevant to helping  (and to other morally 
evaluated behavior) requires that the individual: (1) become aware of 
consequences for the welfare of people in a situation; (2) hold personal norms 
enjoining action pertinent to these consequences; and (3) feel some capability to 
control the action enjoined and its outcomes – some personal responsibility. (p. 
353) 
Figure 2.3 illustrates Schwartz’s model of altruistic behavior. 
Figure 2.3: Schwartz’s model of altruistic behavior (Hopper & Nielsen, 1991) 
Schwartz’s (1977) norm activation model of altruistic behavior considers the 
impacts of social norms on individuals when they are adopted at a personal level as 
personal norms. He stated, “altruism is involved only when the feelings of obligation and 
the norms and values from which they are generated pertain to behavior which can 
Awareness of 
Consequences
Ascription of 
Responsibility 
Social Norm Personal 
Norm
Behavior 
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benefit others” (p. 227). Schwartz (1988) described Personal norms as “feelings of 
obligation to act in a particular manner in specific situations” (p. 26). Schwartz’s (1973) 
normative explanations of prosocial behavior presumed that “the activation of personal 
norms varies with the salience of consequences in the situation and with the salience of 
personal responsibility” (p. 353). 
 Two key components in Schwartz’s altruistic-behavior model are the awareness 
of consequences (AC) and the ascription of responsibility (AR). The awareness of 
consequences that may occur to the public and the ascription of responsibility are 
assumed to produce a desired behavior. Schwartz (1968) defined the awareness of 
consequences as “a disposition to become aware of the potential consequences of one’s 
acts for the welfare of others during the decision-making process” (p. 357). Schwartz 
applied a five-point AC scale focused on the possible outcomes that may be physical or 
psychological and may vary from specific to general. Individuals high in AC are 
presumed to become highly aware of consequences of their possible acts for others, 
which is related to the ascription of responsibility (AR) (Schwartz, 1968, 1977). 
Schwartz developed ascription of responsibility (AR) from the original 
measurement of his construct of responsibility denial (RD). Responsibility denial is “the 
individual tendency to deny that one is responsible for the consequences of action and 
hence to neutralize moral obligation” (Schwartz, 1977, p. 257).  Responsibility denial has 
also been labeled “ascription of responsibility” (AR), which refers to an individual’s 
attribution of responsibility to the self in the decision-making process, which eventually 
influences the individual’s overt action (Schwartz, 1977; Schwartz & Howard, 1980). 
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Schwartz (1973, 1977) measured AR based on the agreement on a four-point scale of 
items that provide a rationale for ascribing responsibility for the actions. 
Previous research indicated “ecologically concerned people do not seek economic 
advantage but rather the general satisfaction of knowing they are doing something 
worthwhile and beneficial” (Hopper & McCarlnielsen, 1991, p. 198). Research on 
recycling affirmed that recycling practice is an altruistic behavior (Davies, Foxall, & 
Palister, 2002; Thogersen, 1996). Several studies revealed that personal norms, 
particularly feelings of moral obligation, were influential determinants of environmental 
behavior (Davies et al., 2002; Guagnano, Stern, & Dietz, 1995; Hopper & McCarlnielsen, 
1991; Vining & Ebreo, 1992). Results from studies by Hopper and McCarlnielsen (1991) 
as well as Vining and Ebreo (1992), which tested Schwartz’s altruism model on recycling 
behavior in the United States, revealed that personal norms, with high awareness of 
consequences, influence recycling action. Vining and Ebreo (1992) reported that 
awareness of consequences moderated the personal norm-behavior link and directly 
affected self-reported behavior. Despite how the awareness of consequences played an 
influential role in recycling behaviors in some studies (Hopper & McCarlnielsen, 1991; 
Vining & Ebreo, 1992), awareness of consequences did not predict curbside recycling in 
a specific situation (Guagnano, Stern, & Dietz, 1995). 
 Similar to the awareness of consequences in the altruism model, a study based on 
the marketing approach affirmed the significance of abstract motives of recycling 
(Bagozzi & Dabholkar, 1994). Likewise, Lindsay and Strathman (1997) found that the 
consideration of future consequences (CFC) was a significant predictor of recycling 
behavior.  
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The significant effect of the ascription of responsibility emerged in a particular 
condition of research on curbside recycling; the condition was households without a 
recycling bin (Guagnano et al., 1995). Although the ascription of responsibility by 
recyclers was slightly greater than that by non-recyclers, there was no significant 
influence of AR. Davies et al. (2002) found that personal norms and social norms have 
direct influences on curbside recycling behavior in the United Kingdom. However, the 
awareness of consequences and the ascription of responsibility did not intervene in the 
relationship between norms and behavior. Significantly, their study affirmed that 
Schwartz’s model of altruistic behavior is more predictive of recycling behavior than 
either the TRA or the TPB model.  
Given the fact that recycling behavior is a socially responsible behavior, its core is 
altruistic in nature. For this reason, this research assumes that an individual performing a 
recycling action experiences influence from feelings of moral obligation to act on his or 
her personal norms toward society and the environment. Particularly, the awareness of 
consequences and the ascription of responsibility are two critical salience components 
believed to encourage an individual’s prosocial behavior. Therefore, this research 
generates a bi-dimensional construct of altruism by embracing two influential elements 
derived from Schwartz’s model of altruism: the awareness of the consequences (AC) of 
the recycling or non-recycling action, and the ascription of responsibility (AR) for the 
recycling behavior.  
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Individualism and Collectivism 
 Individualism-collectivism (I-C) is a value orientation that has been scrutinized 
extensively by social and psychological scientists (Hofstede, 2001; Triandis, 1984, 1989, 
2004). Hofstede (2001) defines individualism and collectivism in terms of social norm: 
Individualism stands for a society in which the ties between individuals are loose: 
Everyone is expected to look after him/herself and her/his immediate family only. 
Collectivism stands for a society in which people from birth onwards are 
integrated into strong, cohesive in-groups, which throughout people’s lifetime 
continue to protect them in exchange for unquestioning loyalty. (p. 225) 
Individualism is the tendency for people to value the individual over the group 
and give priority to personal goals over collective goals. For collectivism, even though 
personal goals and group goals are both considered important, group goals are prioritized 
over personal goals when the two are not compatible (Triandis, 1989). Primary 
determinants of social behavior among collectivists are norms, duties, and obligations; 
key determinants among individualists are attitudes and self-satisfaction (Triandis, 1999). 
Triandis (1995) conceptualized individualism and collectivism as “polythetic 
constructs” capturing many cultural aspects, and “several additional culture-specific 
attributes define different kinds of collectivism or individualism” (Triandis, 1999, p.128). 
For example, people in two collectivistic cultures may possess different attributes of 
collectivism which represent different types of collectivism. Yet, this study does not 
entail the I-C notion to explain different types of individuals. For this reason, Triandis’s 
(1995) four patterns of individualism and collectivism that differentiate types of persons 
at the individual level are not included in this study. 
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 Hofstede emphasized the distinction between the cultural and individual levels of 
analysis based on cultural ideology (Triandis, 2004). At the cultural (or societal) level, 
individualism and collectivism are opposites. Triandis (1994) proposed the broadest 
theoretical framework for individualism-collectivism: ecological factors of a human’s life 
influence the social structure. The number of available groups a person may be a member 
of reflects the complexity of social structure which, in turn, indicates the individualistic 
condition. Moreover, individuals’ affluence causes people to be less dependent on others. 
Given these characteristics, the culture of the United States, which is high in social 
mobility, geographic mobility, the number of available groups, and the level of affluence, 
is characterized as individualistic.  
Triandis (1999) criticized the theories that reflect individualism because they are 
largely determined by Western culture. Western theories focus on the individual as the 
unit of analysis because scientists pay much attention to consistency of individuals’ 
behaviors, whereas “the majority of the world (70% is the latest estimate) is collectivist 
and pays much more attention to groups, and uses group as the unit of analysis” (Triandis, 
1999, p. 133). In this study, individualism-collectivism is restricted to identify the 
difference of culture at the societal or group level, not at the individual or personal level. 
Thailand represents the collectivistic culture whereas the United States symbolizes the 
individualistic society.  
Based on multinational research evaluating cultural values of people’s work goals, 
Hofstede (2001) outlined the Individualism Index Values for 50 Countries and Three 
Regions. The United States ranked first as the most individualistic society with the 
highest Individualism Index Value (91). Thailand, with a lower Individualism Index 
  
 
33
Value (20), ranked 39/41 as identical to Singapore and West Africa. These findings 
supported the result of a survey conducted in Western nations that found the United 
States scored highest in individualism (Hoppe, 1990 as cited in Hofstede, 2001). Under 
the geographic distribution of individualism and collectivism, Triandis (1995) described 
the United States as an illustration of individualistic culture that emphasizes the extreme 
importance of individual freedom and choice. In responding to Hofstede (1980 as cited in 
Triandis, 1995), factors that may have contributed to the most individualistic culture of 
the U.S. are “the British influence, affluence, the open frontier, and social and geographic 
mobility” (p. 98). Wichiarajote (1975 as cited in Triandis, 1995), a Thai psychologist, 
contrasted the cultures of the U.S. and Thailand as individualism and collectivism, 
respectively, in various dimensions: achievement versus affiliation; self-assertion versus 
respectfulness; peer versus parental influences; free versus constrained expression of 
ideas; autonomy versus mutual dependence; fear of failure versus fear of rejection; 
fairness versus sacrifice; self-importance versus self-effacement; etc. 
 Individualism implies motivations for individual gains whereas collectivism 
implies cooperation in order to achieve group benefits. As Triandis (1989) stated, people 
in an individualistic culture are generally obligated to reach personal goals prior to group 
goals, whereas people in a collectivistic culture tend to give top priority to collective 
goals. With regard to the variety of social behavioral goals, individualists and 
collectivists are assumed to respond differently toward each activity. 
In recent years, the concept of individualism-collectivism has been considered to 
be very pertinent to recycling behaviors. Previous studies investigated individualism-
collectivism coupled with other recycling antecedents. The findings revealed that value 
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orientations (individualism-collectivism) had direct influence on recycling attitudes 
(beliefs about inconvenience and importance of recycling), but did not directly determine 
behavior (McCarty & Shrum, 1994, 2001). In support, Park’s (2000) study of TRA that 
predicted a study-for-exam behavior across cultures revealed that cultural orientation, as 
an external variable, significantly affected attitudinal and normative components. People 
of a collectivistic culture were likely to score higher on subjective norms and social 
attitudes. Research on recycling has found that the concepts of individualism and 
collectivism are not direct predictors of recycling behaviors. The relationships of the I-C 
constructs with recycling behaviors are intervened by other variables; beliefs about the 
importance and inconvenience of recycling were more influential in this case (McCarty & 
Shrum, 2001).  
This study does not incorporate the I-C concept as a key construct in the 
theoretical framework, but rather considers individualism and collectivism as two broad 
types of society that may explain the difference of individuals’ paper-recycling patterns 
in two extremely different cultural milieus. This dissertation posits recycling tasks as 
convenient actions that mainly contribute to the benefits of community and the 
environment prior to yielding any benefit to individuals. While recycling can be 
inconvenient for the individual, it is beneficial to the group (society). Therefore, it is 
reasonable to presume that people in a collectivist culture are more likely to engage in 
recycling behavior. Given that the Thai and U.S. college populations are categorized into 
two distinctive cultural ideologies, they are hypothesized to engage in paper-recycling 
action differently.  
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Hofstede’s (2001) multinational research has been criticized for using numeric 
indices of culture to compare nations (Baskerville, 2003 as cited in Pornpitakpan, 2004) 
and for regarding national culture as a systematic cause of behavior (McSweeney, 2002 
as cited in Pornpitakpan, 2004). These critiques notwithstanding, a cross-cultural research 
in communication applied the dimensions of individualism and collectivism to compare 
two countries with different scores on I-C: Taiwan (collectivism) and the United States 
(individualism) (Huang, 2005). Huang found supports for the spiral of silence theory in 
Taiwan, but not in the U.S. The finding reflects the influence of cultural difference 
between the two countries on people’s behaviors. Kacen and Lee (2002), in a multi-
country, found that regional level cultural factors (individualism-collectivism) and 
individual cultural difference factors (independent-interdependent self-concept) 
systematically determined consumer-buying behavior. Other researchers in diverse 
disciplines chose I-C to differentiate and compare people’s psycho-social factors and 
behaviors by focusing the unit of analysis at the country level. They contrasted the 
individualism of the United States with other countries that are more collectivistic, such 
as Hong Kong and Portugal (Priem & Shaffer, 2001), India and Turkey (Medora et al., 
2002), Japan and South Korea (Cho & Cheon, 2005) and Taiwan (Niehoff et al., 2001). 
According to Triandis (1995), “[i]t is important to keep the cultural and individual 
levels of analysis separate” (p. 36). This cross-national research takes into account the 
essence of people’s different cultural orientations. In light of cultural approaches, this 
study initiates a unique approach by considering two levels of cultural orientations. One 
level is to distinguish cultural differences at the societal (country) level as suggested by 
Hofstede (2001) and Triandis (1999): the individualistic society (the United States) and 
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the collectivistic society (Thailand). The other level is to observe cultural differences at 
the individual level where two different categories of cultural self-concept are applied (as 
elaborated in the following literature).  
Self-Construal Theory 
While this research uses the individualism-collectivism construct to designate two 
types of cultural ideology at the country level, it also engages cultural orientations at the 
individual level by drawing on the concept of self-construal. 
Since culture is an explication (i.e., a theoretical explanation) of human social 
behavior, most social scientists and psychologists agree that some socio-psychological 
schemes that had once been considered universal are in fact valid only in the West 
(Triandis, 1999, 2004). Triandis (1999) argued that Western social psychologists are 
more concerned with attitudes, yet the emphasis of collectivistic cultures is on norms, 
duties, and obligations. As previously indicated, the theory of planned behavior was 
developed within the Western context in which culture and people’s perception of self are 
individualistic. When the TPB is applied to study people’s recycling behavior in 
collectivistic societies, including Thailand, it is vital to consider a factor related to 
individuals’ cultural self-concept which may have influence on the TPB components. 
According to Markus and Kitayama (1991), cognition, emotion, and motivation of each 
individual are major cultural differences. To enhance our understanding of college 
students’ recycling behaviors in two different societies, this research incorporates the 
self-construal concept as a potential antecedent in the theoretical framework. 
Markus and Kitayama (1991) conceptualized the self-construal (SC) theory based 
on psychological and anthropological evidence. They suggested “people hold divergent 
  
 
37
views about the self” (p. 224). The influence of construal of oneself, of others, and of the 
relationship between oneself and others is revealed in distinctions across cultures. Markus 
and Kitayama (1991) proposed that people with different cultural backgrounds have 
remarkably different types of construal of the self, of others, and of the interdependence 
of the two. Moreover, these construals can influence, and even determine, the nature of 
individual experience, including cognition, emotion, and motivation (p. 224).  
Two types of self-construal proposed by Markus and kitayama (1991) are the 
independent construal and the interdependent construal.  
 
Figure 2.4: Conceptual representations of the self (Markus & Kitayama, 1991, p. 226) 
First, the independent self-construal (Independent View of Self, Figure 2.4) refers 
to people who see their self-image as autonomous and constant across different contexts. 
This independent view of the self derives from “a belief in the wholeness and uniqueness 
of each person’s configuration of internal attributes” (p. 226). The independent construal 
of the self drives people to see their internal attributes as more important than societal 
need. Triandis (1989, 1999) used the term idiocentric to describe independent self-
construal. Some other similar terms are individualist, egocentric, and autonomous. People 
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in North American countries and some Western European cultures are examples of the 
independent view of the self.  
Second, the interdependent self-construal (Interdependent View of Self, Figure 
2.4) refers to people who view themselves as connected to others and to their social 
contexts, particularly in the larger social units. Individuals whose selves are 
interdependent see themselves as part of a surrounding social relationship and 
acknowledge that their behaviors are determined by, reliant on, and structured by what 
they perceive to be the thoughts, feelings, and actions of others in the relationship. 
Triandis (1989, 1999) characterized this collective self as allocentric. Some other similar 
labels are collective, sociocentric, and holistic. The interdependent view is exemplified in 
Eastern cultures (e.g., Asian countries), African cultures, Latin-American cultures, and 
southern European cultures.  
Self-construal is distinct from other self-related constructs. Previous research 
found that self-construal provides an individual-level explanation for cultural differences. 
When considered in conjunction with cultural dimensions (i.e. collectivism and 
individualism), self-construal is conceptualized as “a constellation of thoughts, feelings, 
and actions concerning one’s relationship to others and the self as distinct from others” 
(Park, Levine, & Sharkey, 1998, p. 198).  
The only investigation of recycling behaviors that explored self-construal was 
conducted in the mixed cultural context of Hawaii. The study found self-construal to have 
direct effects on attitudes and subjective norms (Park et al., 1998). Park and Levine (1999) 
found independent self-construal positively related to personal attitudes toward study-for-
exam behavior, and interdependent self-construal positively correlated to normative 
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beliefs and social attitudes toward the behavior. According to Simons (1976), an 
individual’s perception of self-identity may enhance favorable self-image, self-expression, 
and self-determination, which then influence behavioral beliefs and attitude toward self, 
perceived effort, and perceived behavioral control. Given these findings, the self-
construal concept is a potential factor that plays a major role in mediating and regulating 
the recycling behavior of people in different cultures. 
 Even though some research has found self-construal to be a potential factor, some 
findings remain inconclusive due to the divergent effects of two types of self-construal on 
behaviors. A comparison study of behavior among students in three cultures (Park & 
Levine, 1999) reported that only interdependent self-construal mediated cultural effects 
on attitudinal and normative components of the TRA. The researchers discussed the 
possible impact of the self-construal scale developed by Kim and Leung (1997 as cited in 
Park & Levine, 1999) that may have had an unfavorable effect on the reliability of the 
results. 
As McCarty and Shrum (1994) stated in their research on solid waste recycling 
and value orientations, “when the unit of analysis is individuals rather than cultures, basic 
value orientations can be considered as similar to personal values in that they are internal 
predispositions that could presumably relate to attitudes and actions” (p. 55). With 
respect to the literature, self-construal is considered an individual difference that reflects 
cultural distinctions (Park & Levine, 1999). Even though the findings have been 
inconsistent and an exclusive research scale is being tested and developed, the notion of 
self-construal has received considerable attention from studies focusing on intercultural 
facets. Hence, it is important to consider the self-construal variables in examining 
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recycling behavior, especially in research conducted in cross-cultural settings such as the 
Eastern (Thailand) and the Western (the United States) cultural contexts. Specifically in 
this study, two types of self-construal are regarded as cultural dimensions at the 
individual- or personal-level, and are believed to explain and mediate the effects of 
culture on individuals’ attitudes, norms, and behaviors. Therefore, to enhance our 
understanding of college students’ recycling behaviors in Thailand and the United States, 
this research incorporates self-construal focused on cultural self-concept at the individual 
level as a potential antecedent in the theoretical framework. 
The Role of Recycling Knowledge 
 Prior knowledge of recycling was found to be a key factor that contributed to 
long-term commitment to recycling (Hornik et al., 1995). In this study, knowledge about 
recycling is being aware or having knowledge of the importance of recycling, knowledge 
of the availability of a recycling program, and knowledge of how to recycle.  
 Although recycling has become a habitual behavior in some developed countries 
such as the United States, Japan, Australia (Boldero, 1995), and several European 
countries, it cannot be simply generalized to explain different populations. In some 
developing countries, the information about recycling has not been promoted sufficiently 
throughout the whole population (both rural and urban areas). Consequently, the levels of 
understanding and concern about recycling (in terms of resource conservation and 
environmental protection) are varied. 
 Previous research on recycling behavior has revealed that general knowledge 
about the environment or specific knowledge about recycling is a major predictor of 
recycling behavior. Oskamp et al. (1991) discovered that general knowledge regarding 
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conservation played a significant role in curbside recycling and cash recycling as well as 
other environmentally responsible behaviors in the United States. Significant effects of 
general environmental knowledge were found in Cheung et al.’s (1999) study of waste 
paper recycling. A meta-analysis of recycling behavior by Hornik et al. (1995) provided 
strong evidence that knowledge is one of the most effective determinants of recycling. It 
implied that once individuals are educated about recycling, they are likely to perform 
recycling actions. When people possessed relevant recycling knowledge, the specific 
knowledge was the most significant predictor of observed recycling behaviors (Gamba & 
Oskamp, 1994). The projection of knowledge, however, in predicting recycling behaviors 
remains arguable since at least one study (Lindsay & Strathman, 1997) found knowledge 
about recycling procedure not to be a predictor of residents’ recycling actions. 
 If individuals possess strong knowledge regarding the importance of recycling, 
the recycling procedure, and the availability of recycling program and facility, one can 
reasonably expect their attitudes toward recycling to be positive and their recycling 
actions to be favorable, and vice versa. Thus, this study includes knowledge about paper 
recycling, specifically recycling task knowledge, in the proposed model and examines 
whether knowledge has any impact on other theoretical components (i.e., attitudes and 
behavioral intentions). 
 Implementation Intentions: A Detailed Planning of Intentions   
With respect to TRA and TPB, the underlying methodological principle of the 
decision-making process centers on the compatibility and specificity of behavioral 
intentions and overt behavior (Ajzen & Fishbein, 1977; Ajzen, 1985). Even though 
previous studies have shown the connection between behavioral intentions and behavior 
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to be significant (Boldero, 1995; Chan, 1998), some researchers contended that 
behavioral intentions were not exclusive indicators of actual behaviors, even when 
relevant conditions are met (Davies et al., 2002). This indecisiveness brings into question 
how the recycling intention-behavior link can be guaranteed and whether there is a 
measure that can better secure the certainty of intentions in corresponding to actual 
behavior. 
Implementation intentions are a promising measure recently adopted to 
particularize an individual’s planning that links to actual behavior. Originated from the 
concept of meta-cognitive tools of action control, Gollwitzer and Schaal (1998) 
developed the implementation intention measure in their study of the importance of two 
meta-cognitive tools of action control: “(a) goal intentions that are located on the 
metalevel of strategy, and (b) implementation intentions that operate on the subordinate 
metalevel of planning” (p. 124). According to his four different, consecutive action 
phases of goal pursuit, Gollwitzer (1993) postulated that: 
When people are still deliberating their wishes or desires in the predecisional 
phase [the first action phase], goal intentions are to play their role. The various 
wishes and desires may be in conflict with each other, because there is not enough 
time, means, talent, and energy to pursue all of them effectively. (p. 149) 
He described the function of implementation intentions that “it connects a certain goal-
directed behavior with an anticipated situational context” (Gollwitzer, 1993, p. 152). 
When there is the issue of conflict in the route to goal achievement, implementation 
intentions come into play. Particularly, goal intentions are likely to be at risk because 
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individuals typically entertain more than just one goal intention at a time (Gollwithzer, 
1993).  
Gollwitzer (1993) emphasized that, implementation intentions “commit the 
person to executing an intended goal-directed behavior once the specified situational 
context is encountered” (p. 152).  Hence, Gollwitzer and Schaal (1998) proposed, 
“planning the when, where, and how of initiating goal-directed behaviors furthers goal 
attainment” (p. 124). Their research results (Gollwitzer & Schaal, 1998) confirmed the 
significance of implementation intentions: 
Goal intentions to respond nonstereotypically do not yet suffice when the 
activation of strong stereotypes is to be controlled. Only when added 
implementation intentions send antagonistic automatic responses into conflict 
with the habitual activation of stereotypes can the suppression of the latter process 
be expected. (p. 133) 
The concept of implementation intentions is rooted in the self-regulation theory 
that emphasizes people’s commitment to a certain goal. From a similar standpoint, Kuhl 
(1987) differentiated two dimensions of intentions pertaining to the self-regulating 
functions of planning components. Whereas the “dynamic aspects” of intentions embed 
the feeling of commitment toward the plan, they are not the plan, per se. The “structural 
aspects” of intentions are the measurement that delineates an individual’s actual plan.  
With regard to the theory of planned behavior, three major antecedents of the 
model are presumed to be able to predict behavioral intention, which subsequently 
determines actual behavior in the final stage. Ajzen and Fishbein (1980) underlined that 
intentions can be altered over time: “[I]t is essential to measure the intention as close as 
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possible to the behavioral observation in order to obtain an accurate prediction” (p. 47).  
However, the measure of behavioral intention in the TRA and TPB was viewed as 
uncertain in correspondence future behavior due to oversimplification of the relation 
between behavioral intention and later behavior. Therefore, implementation intentions are 
recommended as “[the] mediating process to account for this observed discrepancy” 
(Rise, Thompson, & Verplanken, 2003, p. 87), which can increase the likelihood that an 
individual will perform a given action. 
According to Gollwitzer’s (1993) experimental evidence, implementation 
intentions “create a heightened accessibility of the mental representation of the specified 
situational cues and induce direct (automatic) control of the intended behavior through 
these cues” (p.141). Hence, the implementation intention is a measure with high potential, 
verified by research on recycling behavior. Recently, strong links between 
implementation intentions and behavioral intentions, as well as between implementation 
intentions and actual behavior of recycling drinking cartons, were discovered (Rise et al., 
2003). This finding affirmed that implementation intentions established linkages between 
situations and behaviors as suggested by Gollwitzer (1993). Therefore, to make the 
measurement of intention to recycle more valid, this research includes the measure of 
implementation intentions as the intervening variable between behavioral intentions and 
actual behavior. The precision of implementation-intention measures is likely to assure 
that individuals will perform the action. The individual’s “detailed plan” of future 
recycling participations, specifying what, how, when,  and especially where to recycle 
waste-paper materials, is expected to help promote the initiation and efficient execution 
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of the given goal-directed activity, which eventually would be more dependable in 
determining actual behavior than the measure of behavioral intentions alone. 
Behavior Selection: Paper Recycling 
As Fishbein and Ajzen (1975) recommended, measuring intention to perform a 
specific behavior is more easily understood than assessing a general action. Boldero 
(1995) claimed that TPB research on a specific recycling behavior deserves particular 
attention because the recycling rates of different types of recyclable materials typically 
vary.  This study follows Boldero’s claim by seeking to measure merely intentions to 
recycle paper materials only.  
Paper recycling is the focus of this study for three reasons. First, paper comprises 
approximately 40% of municipal solid waste in many countries (Abromovitz & Mattoon, 
1999). For example, in the United States, paper was the largest portion (35.7%) of 
municipal solid waste generated in 2001 (EPA, 2004a). Even though the statistics of 
paper use and waste in Thailand are not available, paper consumption in the country is 
assumed to escalate continually due to population growth and economic acceleration.  
Second, participants in this study are college students who use paper materials, 
particularly writing paper and printing paper, on a regular basis. They also use printed 
media such as newspapers and magazines. Third, paper recycling is a voluntary activity 
that, even though not fully facilitated, is encouraged in both Thai and U.S. college 
settings. This study focuses on recycling three main types of paper materials; “paper 
materials” refers to used papers, which include writing paper, printing/copy paper, and 
printed mass media such as newspapers, magazines, and brochures. “Paper recycling” is 
defined as the act of discarding used papers in paper-recycling bins or other special 
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receptacles (not garbage bins/dumpsters) that allow papers to be sorted for recycling. 
Owing to a particular pattern of paper-recycling actions in the Thai context, the definition 
of paper recycling is extended to include the act of selling or donating used papers to 
street buyers or collectors for recycling. 
This research is expected to generate results that suggest effective means to create 
communication campaign messages for promoting paper recycling among young 
populations, which eventually contribute to environmental protection. 
Theoretical Framework 
 Environmental literature has implied that use of an integrated model to examine 
variables simultaneously is essential to understanding human environmental behavior 
(Taylor & Todd, 1995). Based on an extensive review of literature, this research proposes 
a theoretical framework to predict paper-recycling behaviors of college students in two 
different cultures.  
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Figure 2.5: The integrated framework for predicting paper-recycling behaviors 
(Note: [a] TPB Components are highlighted grey; [b] Dashedline blocks and 
arrows are “not tested in this study”) 
 
According to the integrated framework, the following three TPB determinants are 
major antecedents of behavioral intentions to recycle paper materials: attitudes toward 
paper-recycling behavior; subjective norms relevant to paper-recycling behavior; and 
perceived behavioral control of paper-recycling behavior. The modification of the TPB 
model encompasses three additional variables related to personal conditions: altruism; 
self-construal; and paper-recycling knowledge.  
As discussed in the previous section of this Chapter, the integrated model does not 
embrace the I-C concept as an antecedent variable of paper-recycling behaviors of 
college students in Thailand and the United States. Rather, the integrated model adopts 
the notion of I-C to distinguish two different cultural ideologies at the societal level (Thai 
and American cultures). Hence, in terms of cultural difference, this research applies the 
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conception of self-construal to measure diverse cultural dimensions at the individual-
level.  
In measuring intentions as the dependent variable, behavioral intentions are the 
only intentions construct embedded in the model and presumed to be the function of 
independent variables. The implementation-intentions variable is not incorporated as a 
dependent variable, but serves as the additional variable to validate the strength of the 
behavioral-intentions measure. 
Reasons for the Exclusion of Past Behavior and Demographic Factors 
Traditionally, research investigating human attitudes and behaviors often takes 
into account the role of demographics as independent variables. In addition to 
demographic factors such as sex, age, socio-economic status, several studies that engaged 
in examining individuals’ decision-making processes to perform a desirable action also 
considered past performance of the specific behavior as an independent variable. 
Regardless of the inclination of previous research, this study embraces only key 
constructs derived from well-developed theories along with paper-recycling knowledge 
because of two important reasons. First, the factors adopted in the theoretical model can 
differentiate people’s socio-psychological background, which is beneficial to 
communication campaign designs. Second, findings on these factors can provide practical 
solutions that allow the use of communication intervention to manipulate people’s 
awareness and beliefs about paper recycling in the real world. 
The Role of Demographic Factors on Recycling Behaviors 
According to the recycling literature, researchers often investigated demographic 
variables. Nevertheless, previous research has shown inconsistency in the role of 
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demographics on recycling behaviors. Gamba and Oskamp (1994) and Vining and Ebreo 
(1990) found income to be positively correlated with household recycling. Hornik et al.’s 
(1995) review indicated that age, education, and type of residence were demo-variables 
most commonly studied; variables reported to correlate strongly with tendency to recycle 
were youth, education, and ownership of a single home. Unfortunately, their meta-
analysis revealed that demographic variables were weak predictors of recycling behaviors. 
Accordingly, Vining and Ebreo (1990) demonstrated no difference between recyclers and 
non-recyclers in gender, household size, occupation, and educational level. Likewise, 
household size, education, and income were not determinants in another household 
recycling study (Scott, 1999). Boldero’s (1995) household recycling study reported that 
demographic variables failed in predicting newspaper-recycling behavior  
Oskamp et al. (1991) found the type of residence (living in a single-family house) 
and owning one’s residence significant in predicting curbside recycling. Nonetheless, the 
research suggested that these demographic variables are minor predictors of recycling-
behavior variance. Similar to Vining and Ebreo’s (1990) study that recyclers were 
somewhat older than non-recyclers, Scott (1999) found a minor effect of age on recycling 
intensity. Corral-Verdugo (2003) reported that demographic characteristics had little 
impact on individuals’ different types of reuse and recycling behaviors in Mexico. These 
previous findings regarding the lack of significant relationships between demographic 
variables and recycling are the reason that demographic variables are omitted from this 
study.  
 
 
  
 
50
The Influence of Past Recycling Behavior on Recycling Behaviors 
Remarkable among the behavioral determinants, inclusion of past behavior in 
models of recycling behavior has often been founded on the idea that repeated 
performance establishes a habit. Some researchers considered the impact of past behavior 
on intention and later behavior as independent of the TPB components. They proposed 
the inclusion of past behavior as another factor equivalent to other predictors. According 
to research on attitude, an individual’s direct experiences that had effects on attitude are 
very predictive of later behavior (O’Keefe, 2002). Some researchers suggested that 
recycling of household waste is a repetitive behavior that plays a vital role in energy 
conservation (Boldero, 1995). Previous research has discovered past behavior to 
significantly predict behavioral intentions and directly affect subsequent self-reported 
behavior (Cheung et al., 1999; Dahab et al., 1995). Boldero’s (1995) finding affirmed that 
performing recycling behavior in the past has a direct effect on current recycling behavior. 
Moreover, research demonstrated that past recycling behavior was more effective than 
recycling attitude (Bagozzi & Dabholkar, 1994) and normative influences (Davies et al., 
2002) in predicting intention to recycle. Additionally, past behavior explained both 
recycling goals and linkages among goals (Bagozzi & Dabholkar, 1994).  
Ajzen (1991) disputed that “past behavior is best treated not as a measure of habit 
but as a reflection of all factors that determine the behavior of interest” and “[i]f an 
important factor is missing in the theory being tested, this would be indicated by a 
significant residual effect of past on later behavior” (p. 203). Although a large number of 
studies have shown past recycling behavior to be exceptionally influential in determining 
an individual’s recycling actions, the inclusion of past behavior in the research 
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framework must be primed with caution due to the fact that the influence of past behavior 
may obscure the role of other variables. Particularly, when past behavior was even more 
predictive than major constructs of TPB as occurred in some studies, the exceeding 
influence of past recycling actions on intentions or behaviors could cause a serious 
drawback to the main theoretical model. Most importantly, finding that past behaviors are 
most influential in a study would not be of benefit in applying research results to 
designing communication campaigns to promote paper recycling.  
Past behaviors, even initial or a one-time action may influence individuals’ 
attitudes due to their perceptions and estimations of efforts they need to invest in future 
paper-recycling participation. As a result, this study excludes past paper-recycling 
behavior of participants from the set of key predictors in the theoretical models; however, 
this study considers past behavior as a control variable that may be linked to the TPB 
components.  
 In conclusion, given that demographics and past behavior are not socio-
psychological factors that can be activated, controlled, or altered through communication 
campaign/intervention, this research excludes demographic and past paper-recycling 
behavior factors from the proposed theoretical framework. This study may treat 
statistically demographics and past behavior as control variables, and report the 
descriptive results of these variables only to understand the general background of 
research samples in Thailand and the United States. 
Research Objectives 
Since this research is a cross-sectional study that seeks to predict paper-recycling 
behavior based on the schema of the theory of planned behavior, it is impossible to 
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measure currently future-overt behavior. Thus, behavioral intentions are the dependent 
variable and are hypothesized as the direct determinant of actual behavior. The objectives 
of this research are as follow:  
1. To test the predictability of the theory of planned behavior towards paper-
recycling behavior in Thailand and the United States. 
2. To test the effect of other variables (i.e., altruism, two types of self-construal, 
and paper-recycling knowledge) on attitudes, subjective norms, perceived 
behavioral control, and behavioral intentions as proposed in the integrated 
framework. 
3. To test the predictability of the integrated model of paper-recycling behaviors 
proposed in this research. 
4. To compare the predictability of the TPB model with the integrated model. 
5. To investigate whether different cultural orientations (individualism, 
collectivism) at the societal level moderate the relationship between attitudes 
and behavioral intentions as well as between subjective norms and behavioral 
intentions, in two distinct societies.  
6. To investigate the relationship between two intention measures: behavioral 
intentions and implementation intentions. 
Research Questions and Hypotheses 
 This research is a confirmatory study of the theory of planned behavior. It is also 
an exploration of the influence of individuals’ cultural orientations, altruism, and paper-
recycling knowledge on college-students’ intentions to recycle paper materials in two 
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different socio-cultural settings. The following research questions (RQs) and hypotheses 
(Hs) are developed. 
 TPB determinants. The theory of planned behavior (TPB) is the extension of the 
theory of reasoned action (TRA), which incorporates perceived behavioral control as the 
third determinant to predict human behavior under non-volitional control situations. 
Researchers have found TPB to be a promising framework in predicting both behavioral 
intentions and later recycling behavior (Chan, 1998; Chu & Chiu, 2003; Cheung, Chan & 
Wong, 1999; Taylor & Todd, 1995), even though the role of perceived behavioral control 
has been argued to be inconsistent (Boldero, 1995; Dahab, Gentry & Su, 1995). Given 
that the evidence of TPB research on recycling is insufficient, more studies are required 
to validate the model. Hence, the following research questions and hypotheses are 
proposed.  
H1: Attitudes toward behavior and subjective norms significantly predict 
behavioral intentions to recycle paper materials. 
H1a: Attitudes significantly predict behavioral intentions. 
H1b: Subjective norms significantly predict behavioral intentions. 
RQ1: Does perceived behavioral control significantly predict behavioral 
intentions to recycle paper materials? 
Altruism. Research has shown that the awareness of consequences (Hopper & 
McCarlnielsen, 1991; Vining & Ebreo, 1992) and the ascription of responsibility 
(Guagnano, Stern, & Dietz, 1995) have direct effects on recycling behavior. However, 
the awareness of consequences failed to predict curbside recycling in a specific situation 
(Guagnano et al., 1995). Interestingly, Davies, Foxall, and Palister (2002) contended that 
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Schwartz’s model of altruistic behavior is more predictive of recycling action than either 
the TRA or the TPB model. Given the fact that individuals who are well aware of paper-
recycling consequences would ascribe the given action to their responsibility, two 
elements of altruism can be connected. Hence, this study treated altruism as a bi-
dimensional construct, which embraces the awareness of consequences (AC) and the 
ascription of responsibility (AR). Given that individuals who are responsive to recycling 
consequences and desired actions possibly possess positive beliefs about the importance 
of recycling, altruism may have an effect on attitudes and perceived behavioral control. 
Since recycling is highly regarded as a socially responsible action, this study considers 
the following research questions and hypothesis. 
H2: Altruism has direct effects on behavioral intentions to recycle paper materials. 
RQ2: Does altruism affect attitudes and perceived behavioral control? 
 RQ2a: Does altruism significantly predict attitudes? 
 RQ2b: Does altruism significantly predict perceived behavioral control? 
 Interdependent and independent self-construals. Although a meta-analysis 
(Levine et al., 2003) revealed catastrophic flaws in self-construal scales, Park, Levine and 
Sharkey’s (1998) research on recycling behavior in the mixed cultural context of Hawaii 
found that self-construal has direct influences on attitudes and subjective norms. To 
better understand whether self-construal influences recycling behavior, the following 
research questions are proposed. 
RQ3: Do different types of self-construal (interdependence, independence) 
significantly predict attitudes and subjective norms? 
 RQ3a: Does interdependent self-construal significantly predict attitudes? 
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 RQ3b: Does interdependent self-construal significantly predict subjective  
norms? 
RQ3c: Does independent self-construal significantly predict attitudes? 
RQ3d: Does independent self-construal significantly predict subjective  
norms? 
Paper-recycling knowledge. Hornik et al.’s (1995) meta-analysis of recycling 
behavior provided strong evidence that knowledge is one of the most effective 
determinants of recycling. General conservation knowledge (Oskamp et al., 1991) and 
specific recycling knowledge (Gamba & Oskamp, 1994) influenced recycling actions. In 
light of persuasive process, an individual who is educated about recycling may possess 
positive attitudes toward the behavior. Based on some (but not all) of the preceding 
research, the following research question and hypothesis are proposed. 
 H3: Paper-recycling knowledge directly predicts behavioral intentions  
to recycle paper materials. 
RQ4: Does paper-recycling knowledge contribute to the predictability of attitudes 
toward behavioral intentions? 
Moderating effects: Individualism and collectivism. According to McCarty and 
Shrum’s (1994, 2001) studies of recycling behavior, value orientations (individualism-
collectivism) did not have direct relationships with behavior, but had direct influence on 
attitudes (beliefs about inconvenience and importance of recycling). Moreover, different 
cultural orientations are expected to involve individuals’ subjective norms. Hence, 
cultural approaches of society are likely to affect people’s actions. As this research 
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considers the influence of I-C cultural orientation at the societal level, the following 
research questions are proposed. 
RQ5: Do different cultural orientations of society (individualism, collectivism) 
moderate the relationships between attitudes and behavioral intentions, as well as 
between subjective norms and behavioral intentions? 
 RQ5a: Do different cultural orientations of society (I-C) moderate the  
relationship between attitudes and behavioral intentions? 
 RQ5b: Do different cultural orientations of society (I-C) moderate the  
relationship between subjective norms and behavioral intentions? 
The integrated model of paper-recycling behaviors. With regard to research on 
TPB and other studies related to recycling actions which affirmed influential effects of 
several factors on behavioral intentions and its antecedents, the present study postulates 
that an integrated model is the best way to explain thoroughly individuals’ intentions to 
engage in recycling actions. The current theoretical framework integrates TPB 
determinants (attitudes, subjective norms, perceived behavioral control), altruism, two 
types of self-construal, and paper-recycling knowledge to predict intentions to recycle 
paper materials. The following research question is proposed. 
H4: The integrated model of paper-recycling behavior will better fit the data than  
the simpler TPB. 
 Behavioral intentions and implementation intentions. Previous research found that 
actual recycling behavior was not always in agreement with intention to recycle (Boldero, 
1995). More precise measures of intentions are required to enhance the predictability of 
intentions toward actual behavior. In supporting the notion of implementation intentions 
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CHAPTER THREE 
METHODOLOGY 
 This study is cross-sectional research employing the theory of planned behavior 
(TPB) along with other theoretical concepts to investigate young people’s paper-
recycling behaviors in Thailand and the United States. Since there is no standard scale 
offered to measure TPB constructs, Ajzen (2002a) recommends that “elicitation research” 
or a pilot study is essential to identify accessible behavioral, normative, and control 
beliefs for a particular behavior prior to developing the major instrument for the study. 
Hence, this study consists of two key phases: the pilot study and the main study.   
I. Pilot Study 
In order to construct the research instrument best suited to measure the TPB 
variables in this research context, elicitation research in the formative phase was 
necessary to obtain valid-reference point information. The purposes of the pilot study are 
twofold: eliciting students’ salient beliefs and testing variable-measurement scales for use 
in the main study.  
(1) Elicitation research for TPB’s scale construction. The first section of the pilot 
survey was designed to elicit the students’ salient beliefs concerning paper recycling. 
This step is crucial for TPB studies because different populations may hold different 
beliefs regarding the same behavior (Cheung et al., 1999). With regard to the theoretical 
model of TPB, Jones (1990) recommends an open-ended questionnaire based on a “free-
elicitation response format” designed to elicit participants’ salient beliefs about paper 
recycling. The “free-elicitation format” was employed, rather than individual interviews, 
because of some restrictions at the two research sites that required use of different 
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evaluation methods. The open-ended section contains three main sets of questions to 
elicit salient beliefs regarding attitudes toward behavior, subjective norms, and perceived 
behavioral control.  
The first set of questions asked respondents to identify the advantages and 
disadvantages to them of the behavior of recycling paper materials during the following 
three months. The second set of questions asked respondents to identify prominent 
referents, either persons or groups, who the respondents think would approve or 
disapprove of their paper-recycling behavior during the following three months. The third 
set of questions asked respondents to identify the foreseeable obstacles to their paper 
recycling during the following three months. The content of responses to these three sets 
of beliefs were analyzed and the most frequent responses for each set of salient beliefs 
were used to create the measures of the TPB constructs that were then used to design the 
key instrument for the survey of the main study. 
(2) The instrument trial. The second section of the pilot instrument assessed 
internal reliability or consistency of the items within each set of beliefs using close-ended 
items. It included several measures most of which had been developed by other 
researchers. The scales contained five parts: (1) altruistic values, (2) self-construal, (3) 
paper-recycling knowledge, (4) behavioral intentions, and (5) implementation intentions.  
Participants. The pilot study, which included the TPB elicitation instrument and 
the trial of scales, was conducted with two samples of undergraduate students: 103 from 
Thailand and 121 from the United States. Respondents were required to be at least 18 
years of age, and came from two sites: Kasetsart University, Bangkok, and University of 
Kentucky, Lexington, Kentucky. Both pilot-study samples were recruited from 
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undergraduate students from various class levels and diverse majors with the same 
selection method used in the main study (see details in the Main Study Design section in 
this Chapter).  
In Thailand, the majority of respondents were females (66.0%). The age range 
was 18 to 25, with the median age of 20. All respondents were Thai (100.0%). The 
sample consisted of freshmen (53.4%), sophomores (36.9%), seniors (5.8%), and juniors 
(3.9%). The majority of students were from Social Sciences and Arts/Humanities (60.0% 
and 22.3% respectively) whereas 15.4% were from Science programs. The distribution of 
participants’ cumulative GPA was between 2.00-2.99 (50.5%), equal to or greater than 
3.00 (46.6%), and below 2.00 (2.9%). In terms of residence, most of the participants lived 
in an off-campus house (55.3%). The rest of the respondents lived in an off-campus 
apartment (38.8%) and in the university’s dorm (5.8%). The majority of respondents 
(85.6%) had recycled paper materials in the past six months. Among those who recycled 
paper during the last six months, 35.9% recycled 1-2 times and 26.2% 3-4 times.  
In the U.S., the majority of respondents were females (52.1%). The age range was 
18 to 71, with the median age of 20. Most of the respondents were White (84.3%), 
followed by Black (11.6%) and others (4.2%). The sample consisted of sophomores 
(33.1%), freshmen (28.9%), juniors (19.8%), and seniors (17.4%). Whereas the majority 
of students were from Social Sciences (48.8%) and Arts/Humanities (20.7%), 21.5% 
were from various fields of Sciences. The distribution of participants’ cumulative GPA 
was equal to or greater than 3.00 (52.9%), 2.00-2.99 (43.8%), and below 2.00 (3.0%). In 
terms of residence, most participants lived in the university’s dorm or in a 
fraternity/sorority house (46.3%), in an off-campus apartment (30.6%), and in an off-
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campus house (23.1%). The majority of respondents (81.0%) had recycled paper 
materials in the past six months. Among those who recycled paper during the last six 
months, 19.8% recycled 3-4 times and 14.9% 1-2 time.  
Data collection. In collecting data from the two samples, the researcher 
administered the pilot-study questionnaire containing open-ended and close-ended 
questions or statements (see the TPB elicitation instrument and the pretest scales in the 
pilot study in Appendix A). The researcher supervised the questionnaire on-site within 
the college-students’ classrooms. Participants completed a self-administered 
questionnaire within approximately 15-20 minutes. U.S. students received extra credit in 
the course in which they completed the survey. Because of the restriction of college 
policy that does not allow extra credit, Thai students received a modest thank you gift.  
Data analysis. The trial data regarding salient beliefs about paper recycling were 
then content-analyzed to create TPB determinant scales. Responses to the sets of close-
ended questions were tested for internal reliability, using Cronbach’s alpha. Cronbach’s 
alpha is a coefficient that indicates how well a set of items measures a concept. 
Cronbach’s alpha is an indicator of the internal consistency (i.e., reliability) of a 
cumulative set of items intended to form a scale, and is the average of the inter-item 
correlations among all of the items in the intended scale. Scores ranging above .70 were 
considered to indicate adequate reliability of scales in this study. 
Results of TPB Elicitation Research 
 TPB elicitation research in Thailand and the United States revealed key issues 
relevant to participants’ beliefs about advantages and disadvantages of paper recycling; 
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their perceptions concerning influential referents (individuals and organizations); and 
important control factors pertaining to their paper-recycling actions.  
Tables in Appendices C, D, and E illustrate the frequency of responses regarding 
primary advantages and disadvantages of paper recycling to several agencies. Major 
concerns of respondents were taken into account in the instrument development of the 
main study. 
Elicitation of Beliefs about Advantages and Disadvantages of Paper-recycling Actions 
 Results of elicitation research using open-ended questions indicated that Thai and 
U.S. students expressed similar elements of beliefs regarding advantages and 
disadvantages of paper recycling (see Appendix C). 
 Thailand 
 The majority of Thai respondents viewed the advantages of paper-recycling 
actions to themselves, their families, and their friends as similar, especially in terms of 
financial cost or saving money, reducing garbage/less paper clutter in the house, and 
feeling good about doing the right thing or feeling a sense of accomplishment, 
respectively. 
 When considering the advantage of paper recycling to the university, Thai 
students viewed paper-recycling behaviors as most advantageous to reducing waste or 
reducing litter around campus; reducing university’s expenditures on paper products; and 
reducing pollution or offering cleaner environment, respectively. 
 With regard to the advantage of paper recycling to the larger society, Thai 
students expressed that paper-recycling behavior is most beneficial to saving trees or 
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conserving natural resources, reducing waste on earth as equivalent to offering a cleaner 
community, and decreasing pollution or providing cleaner environment, correspondingly. 
 For Thai students, primary disadvantages to themselves, their families, and their 
friends were similar. The largest number of respondents considered paper recycling to be 
time consuming. Minor disadvantages of the behavior were identified as inconvenience 
or hassle, and increasing of personal costs to recycle. 
 Thai respondents perceived paper recycling to be most disadvantageous to the 
university because of increasing costs of operating recycling services, time consumption, 
and demanding tasks, respectively. The first two difficulties were parallel to their views 
on disadvantages of paper recycling to the larger society. 
 United States 
 In responding to questions about the advantages of paper-recycling actions, a 
large number of U.S. participants considered a healthier environment or less pollution as 
the most advantageous feature of the behavior to themselves, their families, and their 
friends. Reducing financial cost or saving money and reducing garbage or less paper 
clutter in the house were important to lesser extents. 
 U.S. respondents considered the advantage of paper recycling to the university in 
terms of decreasing the university’s expenditures on paper products, reducing waste or 
having less litter around campus, and reducing pollution or offering cleaner environment, 
respectively. 
 U.S. participants perceived the advantage of paper recycling to the larger society 
as decreasing pollution or providing cleaner environment, saving trees or conserving 
natural resources, and reducing waste on earth, correspondingly. 
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 Similar to Thai students’ views on the primary disadvantages to themselves, their 
families, and their friends, the majority of U.S. respondents considered paper recycling to 
be time consuming. Other disadvantages of the behavior were inconvenience or hassle 
and the increase of personal costs to recycle, respectively. 
 In terms of the disadvantages of paper recycling to the university, U.S. students 
perceived the increase of costs on operating recycling services as the most serious issue, 
followed by demanding tasks and time consumption. These responses were similar to 
their opinions on the disadvantages of paper recycling to the larger society, that it 
increases costs for operating recycling services, is time consuming, and requires extra 
effort, respectively. 
 In conclusion, the Thai and U.S. samples prioritized recycling advantages and 
disadvantages slightly differently; however, the typical issues they were concerned with 
are comparable. Overall, both Thai and U.S. respondents regarded paper-recycling 
advantages as offering reduced costs of paper products or saving money, reducing the 
amount of garbage, decreasing pollution or creating healthier environment, conserving 
natural resources (especially trees or forests), and satisfying feelings of doing good to the 
environment. U.S. respondents regarded paper-recycling disadvantages as time 
consuming, raising costs for the university and society for the operation of recycling 
services as equal to increasing personal costs for extra recycling bins, and causing 
inconvenience or hassle in separating and taking waste-paper materials to recycle. 
As a result from these elicitation findings, the researcher retrieved a number of 
advantages and disadvantages of paper recycling to develop attitudinal items for the 
instrument of the main study. The key features from the pilot study included in the main 
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instrument consisted of the importance (i.e., advantages) of waste-paper recycling in 
reducing the amount of garbage, protecting the environment, decreasing landfill use for 
waste, preserving natural resources (especially trees), and saving money. The items 
relevant to the inconvenience (i.e., disadvantages) of waste-paper recycling focused on 
the elements of time use, storage space, appearance of place (house or apartment), and 
the amount of recycling tasks.  
Elicitation of Beliefs about Influential Referents on Paper-recycling Actions 
 In eliciting the components of subjective norms, close-ended and open-ended 
items were provided in the trial instrument for college students in both countries to 
express their thoughts about the positions of influential referents (persons or groups) 
regarding the respondents’ paper-recycling actions. Tables in Appendix D provide results 
from the pilot study’s survey about influential referents. 
 Thailand 
 Generally, the majority of the pilot study’s participants in Thailand responded that 
persons and groups listed in the elicitation questionnaire were all influential to the 
respondents’ paper-recycling actions. Excluding neutral responses to close-ended items, 
the proportions of positive beliefs about various individual and group referents were 
larger than negative responses. The referents that Thai respondents considered significant 
to their paper-recycling actions included local government, professor(s), parent(s), 
classmate(s) or student club-member(s), brother(s) or sister(s), girlfriend or boyfriend, 
other family member(s) around their age, older family member(s), and friends, 
respectively. A very small number of mixed responses occurred to the open-ended 
  66
question regarding other individual(s) or group(s) in the context of respondents’ recycling 
paper. 
 United States 
 U.S. respondents considered some persons and groups influential to their paper-
recycling actions. Omitting neutral answers, positive beliefs were expressed more than 
negative beliefs regarding individual and group referents, i.e., local government, 
professor(s), parent(s), classmate(s) or student club member(s), and older family 
member(s), respectively. Larger proportions of negative responses compared to negative 
responses were found for brother(s) or sister(s), other family member(s) around the age of 
the respondents, and girlfriend or boyfriend, respectively. The proportion of positive 
responses relevant to the influence of friend(s) was comparable to the proportion of 
negative responses. Responses were very few and assorted to the open-ended question 
regarding other individual(s) or group(s) that come to mind when the respondents think 
about recycling paper. 
 In conclusion, Thai and U.S. college respondents in the elicitation study 
responded similarly that several individuals and groups would be very supportive of their 
recycling-paper behavior. Therefore, influential referents included in the main-study 
instrument’s items measuring students’ subjective norms were parent(s) or older family 
members, political representatives in the county, professors, friends, other students, and 
members of student clubs or organizations. 
Elicitation of Beliefs about Influential Control Factors on Paper-recycling Actions 
 Eliciting the components of perceived behavioral control was conducted in a 
manner similar to that of subjective norms. Both close-ended and open-ended items were 
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included in the elicitation research (i.e., pilot study) to obtain information regarding 
respondents’ thoughts about control factors influential to performing their paper-
recycling actions. Tables in Appendix E present results from the elicitation research 
about influential control factors. 
 Thailand 
 Largely, Thai students responded positively on all factors provided in close-ended 
questions of the elicitation instrument. They expressed that changing factors, as proposed 
in the questions, would make differences for their recycling of paper materials. Omitting 
neutral responses, the influential factors included the storage space in the place where 
they live or work; the distance from recycling facilities; the availability of paper-
recycling bins (or special receptacles); the amount of paper materials they use; the 
amount of their school work; the amount of time they need to spend doing things for or 
with their families; and the amount of time they spend at work. Responses to the open-
ended question regarding other difficulties that come to their minds when they think 
about their paper-recycling were not significant because of disperse frequencies and 
responses irrelevant to the question. 
 United States 
 Slightly different from Thais, U.S. participants expressed positive responses on 
several, but not all, factors offered in the close-ended questions. Omitting neutral answers, 
they responded that factors that would make differences for their paper-recycling actions 
were the availability of paper-recycling bins (or special receptacles); the distance from 
recycling facilities; the storage space in the place where they live or work; the amount of 
paper materials they use; and the amount of their school works, respectively. Two factors 
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that U.S. respondents indicated not influential for their behavior included changing the 
amount of time they need to spend doing things for or with their families and changing 
the amount of time they spend at work. Identical to Thai students’ answers, responses of 
U.S. students to the open-ended question regarding other difficulties that come to their 
minds when they think about their paper-recycling behaviors were not significant because 
of disperse frequencies and responses irrelevant to the question. 
 In conclusion, both Thai and U.S. respondents expressed generally similar 
responses pertaining to factors that affect their paper-recycling actions. As a result, the 
main-study instrument incorporated the following features relevant to the perceived 
controllability factor of PBC: including the amount of storage space; the amount of paper 
materials they use; the amount of time they spend recycling papers; and the amount of 
total paper recycling they do. The issues concerning distance from recycling facilities and 
availability of paper-recycling bins (or special receptacles) were not included because 
these factors lie completely beyond students’ control.  
Results of Instrument Trial in the Pilot Study 
Reliability of each set of items was assessed for each sample in the pilot study. As 
shown in Table 3.1, the majority of measures (excluding ATT, SN and PBC that were in 
the elicitation part) possess relatively high reliability, with Cronbach’s alpha ranging 
from .70 to .96. However, Cronbach’s alpha for the measure of altruism (which combined 
AC and AR) was moderate, especially for the Thai sample (α=0.65). To scrutinize the 
problem, the reliability of AC and AR scales was assessed separately. Cronbach’s alpha 
of the ascription of responsibility (AR), which is a key concept of altruism, was lower 
than expected in both samples (α=0.57 for Thailand, α=0.69 for U.S.). The lack of 
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reliability indicated the need to improve the altruism measure, particularly the items of 
AR. Generally, the reliability of all scales of constructs for the U.S. trial-sample was 
higher than that of the Thai trial-sample.  
Table 3.1: Reliability of measures (Cronbach’s alpha) tested in the pilot study 
Research Measure 
 
TH (N=103) 
α 
US (N=121) 
α 
Altruism (combined AC and AR)  
          (4-point scale) 
.65 .74 
     Altruism: Awareness of Consequences  
          (4-point scale) 
.70 .79 
     Altruism: Ascription of Responsibility  
          (4-point scale) 
.57 .69 
Interdependent Self-Construal  
          (7-point scale) 
.79 .84 
Independent Self-Construal  
          (7-point scale) 
.75 .83 
Behavioral Intentions 
          (7-point scale) 
.87 .96 
Implementation Intentions  
          (Yes/ No answers—alphas not computed) 
n/a n/a 
(Notes: see scale-items in Appendix A) 
 Results from the trial-study of the instrument provided essential guidelines for 
improving the research scales by revising questions or statements for the main 
questionnaire (see items of all scales in the instrument trial and the main questionnaire in 
Appendices A and B). 
II. Main Study Design 
Power Analysis 
 Power analysis helps researchers to determine “the probability that the results of a 
statistical test will lead to rejection of the null hypothesis when it is false” (Kline, 2005, p. 
156). Thus, power analysis is the statistical technique used to guide in the choice of 
sample size. According to previous TPB research in the area of recycling behavior, the 
coefficient of multiple determination (R2) of behavioral intentions from six studies ranges 
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from 0.18 to 0.78 (Boldero, 1995; Chan, 1998; Cheung, Chan, & Wong, 1999; Chu & 
Chiu, 2003; Davies, Foxall, & Pllister, 2002; Sheeran et al., 2002). Hence, the average 
R2of these studies equals 0.474.  
Based on the theoretical model proposed in Chapter Two together with the 
possible inclusion of control factors, a total of 14 independent variables were anticipated. 
The variables comprised seven theoretical variables that are causal predictors (i.e., ATT, 
SN, PBC, ALT, SCINT, SCIND, and KNOW) and seven possible control variables 
(demographic factors and past recycling behaviors). At the significance level of 0.05, the 
statistical software PASS 2.0 was used to perform the multiple regression power analysis 
based on the most stringent standpoint as shown in Table 3.2.  
The hypothesized values of R2 presented in the table were chosen conservatively 
such that less than half of the averaged R2 from previous studies (0.474) was assumed to 
be accounted for by the theoretical variables. 
Table 3.2: The estimation of power and sample size 
Number of 
Tested IV 
Number of  
Control IV 
Hypothesized 
R2 of Tested IV 
Estimated R2 of 
Controlled IV  
Sample 
Size (N) 
Power 
(d) 
7 7 0.20 0.20 200 0.99 
7 7 0.10 0.30 200 0.99 
7 7 0.10 0.10 200 0.97 
7 7 0.05 0.15 200 0.71 
1 7 0.05  0.10 200 0.93 
 
The results assured a high power (ranging from 0.71 to nearly 1.0) to detect an 
R2attributed to seven theoretical variables and seven control variables. Moreover, in order 
to ascertain a high power in detecting the regression coefficient (β) of a single theoretical 
variable, a separate power analysis was performed by assuming a possibly low explained 
  71
variance (0.05) that can be accounted for by one independent variable. The power 
analysis revealed that a sample size of 200 achieved 0.93 power to detect a regression 
coefficient accounting for only an additional 5% of the variance in the dependent variable.  
For the structural equation modeling (SEM) analysis, Kline (2005) has stated that 
a sample size that exceeds 200 cases could be considered large enough. However, this 
study embraces several predictors. The ratio of items measuring each construct and the 
sample size is influential to analysis using the structural equation modeling technique. 
Kline (2005) suggested, the acceptable ratio of the number of observed 
variables/items/indicators to the number of cases/participants is 1:15; 1:20 or higher is 
considered a favorable ratio. Therefore, it is practically reasonable to recruit at least 400 
participants for each population to assure a high power of statistical tests (Kline, 2005) in 
detecting explained variances and coefficients of 14 variables, which account for paper-
recycling intentions. 
Participants: Recruitment Procedures and Characteristics 
Recruitment of Participants 
Respondents were recruited from college students at least 18 years of age in two 
research sites—Kasetsart University, located in Bangkok’s Metropolitan area in Thailand, 
and University of Kentucky, located in Lexington, Kentucky, a city in the Southeastern 
United States. These two populations are believed to represent highly collectivistic and 
individualistic societies, respectively. 
Research participants were recruited in 2005. In Thailand, 426 undergraduate 
students from Kasetsart University were recruited from the Integrated General Education 
course in which students from all majors are required to enroll. The course included 
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students from different academic class levels, but mainly from sophomore to senior.  For 
the U.S. sample, 439 undergraduate students from the University of Kentucky 
participated in the study. Respondents were recruited from a number of communication 
courses and a small class in an introductory statistics course taught to students from 
various majors and different academic class levels (years in college).  
Characteristics of Samples 
 Thailand (see details in Appendix F) 
 Approximately two-thirds of Thai participants were female (65.2%). Participants’ 
ages ranged from 18 to 23 years, with the median age of 19.0 and the average age of 
19.62. There was no variety of race or ethnicity; 99.5% of participants were Thai. The 
majority of students were from the following three programs: Social Science (32.6%), 
Arts/Humanities (24.2%), and Engineering/Architecture (23.5%). Sophomores were the 
majority of respondents (77.9%). The distribution of participants’ cumulative G.P.A. was 
36% between 2.50-2.99 and 30.0% between 3.00-3.49.  
In terms of residence, 91.1% of participants lived off-campus and 55.9% were 
house dwellers. Most participants lived with parents or relatives (62.1%). The monthly 
average income of parent(s) or guardian(s) were scattered in four levels: 27.3% were 
below ฿15,000, 26.1% were ฿15,001-฿30,000, 22.5% were ฿30,001-฿50,000, and 23.7% 
were above ฿50,000. 
The vast majority of participants (83.7%) reported that they recycled paper 
materials over the past six months. Most participants reported recycling paper between 1-
6 times: 27.1% 1-2 times, 24.2% 3-4 times, and 10.6% 5-6 times.  
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 United States (see details in Appendix G) 
U. S. participants consisted of 52.5% males and 47.5% females. Participants’ ages 
varied from 18 to 41 years, with the median age of 20.0 and the average age of 19.91. In 
terms of race/ethnicity, 87.5% of respondents were White, followed by Black (5.3%), 
Asian/Pacific Islander (3.5%), and others (3.7%). The majority of student participants 
were from the following academic areas: Social Science (24.1%), Business (23.6%), Life 
or Physical Sciences (12.3 %), Engineering and Architecture (12.3 %). Sophomores were 
the largest group of participants (45.8%), followed by Juniors (24.8%) and Freshmen 
(16.4%). The distribution of participants’ cumulative G.P.A. was between 3.00-3.49 
(31.7%), 3.50-4.00 (30.1%), 2.50-2.99 (25.9%), and others (12.3%).  
In terms of residence, 61.1% of respondents lived off-campus, with 35.6% living 
in apartment/condominium and 27.8% in houses. Students who lived in the university’s 
dorms or in fraternity/sorority houses were 36.1%. Approximately three-fourths of 
participants lived with roommate(s) (76.2%). The average annual income of parent(s) or 
guardian(s) varied considerably: 31.5% were in the range of $40,001-$80,000, 33.6% 
were $80,001-$120,000, and 24.3% were above $120,000. 
A large majority of participants (78.7%) reported that they had recycled paper 
materials over the past six months. Most participants reported recycling paper 13 times or 
more (27.1%), 3-4 times (16.0%), and 1-2 times (15.7%).  
In addition, Table 3.3 displays the mean scores and t-values of research measures 
which describe additional characteristics of participants based on key theoretical 
variables. 
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Table 3.3: Mean scores, SD, and t-tests comparing variables between both samples 
TH (N=417) US (N=432)  
Key Variable 
(Research Measure) 
Mean SD Mean SD 
 
t-value  
(N=849) 
Attitudes toward One’s Own 
Paper-recycling Behavior 
5.16 
 
.80 4.75 
 
1.01 6.54*** 
Subjective Norms regarding 
Paper Recycling  
5.03 
 
.93 4.74 
 
.88 4.79*** 
Perceived Behavioral Control 
over Paper Recycling  
4.98 
 
1.10 5.13 
 
1.22 -1.87(ns) 
Altruism 3.98 
 
.39 3.75 
 
.49 7.39*** 
Interdependent Self-Construal 
 
5.33 
 
.53 4.65 
 
.60 17.47*** 
Independent Self-Construal 
 
4.79 
 
.62 4.87 
 
.69 -1.62(ns) 
Paper-recycling Knowledge 
 
4.57 
 
1.52 4.88 
 
1.82 -2.66** 
Behavioral Intentions 
 
4.62 
 
1.37 4.43 
 
1.78 1.79(ns) 
Implementation Intentions  
 
1.91 
 
.46 1.83 
 
.69 1.96(ns) 
*p<.05, **p<.01, ***p<.001 
 According to the t-test results shown in Table 3.3, there was no significant 
difference between participants in Thailand and the U.S. in terms of perceived behavioral 
control, independent self-construal, behavioral intentions, and implementation intentions. 
However, significant differences between the two samples were found for five variables. 
Whereas the Thai sample had significantly higher attitudes (TH mean=5.16, US 
mean=4.75), subjective norms (TH mean=5.03, US mean=4.74), altruism (TH 
mean=3.98, US mean=3.75), and interdependent SC (TH mean=5.33, US mean=4.65), 
the U.S. sample possessed significantly higher knowledge about paper recycling than the 
Thai participants (US mean=4.88, TH mean=4.57).  
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Research Settings 
As Thailand and the United States were selected to denote collectivism and 
individualism, respectively, the samples at Kasetsart University and University of 
Kentucky represented college student populations of collectivistic and individualistic 
cultures, respectively, based on the following criteria. 
- Recycling was voluntary and free in both research sites. 
- Both universities provided recycling facilities (receptacles) at several 
locations on the campuses; the U.S. sample, however, had a greater 
accessibility to recycling bins on campus than the Thai sample. 
- In the 2004-2005 academic year, the number of undergraduate students in 
each university was almost the same: Kasetsart University approximately 
18,000; and University of Kentucky approximately 17,800. 
- Both universities are public institutions located in major cities of the countries 
where college students have opportunities to be exposed to paper-recycling 
activities. Both institutions were originally established to serve the 
development of agricultural and engineering sciences. Currently, each 
university has expanded its offerings to broader areas, including social 
sciences, humanities, and arts yet both are located within regions in which 
agriculture is still important. 
Research Variables and Measures 
 As indicated in Chapter Two, this research does not incorporate the 
individualism-collectivism (I-C) concept as an antecedent of paper-recycling behaviors of 
Thai and U.S. college students. The concept of I-C simply categorizes two cultural 
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ideologies at the societal level and was not measured explicitly in the proposed model. 
Only the self-construal construct was the cultural dimension integrated in the research 
framework to indicate different types of cultural values at the individual level of analysis. 
The variables and measures incorporated in the theoretical framework are described in 
this section. 
Research Variables  
 Two main categories of variables measured in this study are determinant variables 
and dependent variables. 
Determinant variables: 
1. The three TPB determinants include attitudes toward paper-recycling actions 
(ATT), subjective norms (SN) regarding paper recycling, and perceived 
behavioral control (PBC) over paper recycling. 
2. Altruism (ALT) encompasses the awareness of the consequences of the paper 
recycling or non-recycling action and the ascription of responsibility for the 
paper-recycling behavior. 
3. Self-construal (SC) includes interdependent self-construal (SCINT) and 
independent self-construal (SCIND). 
4. Paper-recycling knowledge (KNOW) includes specific-task knowledge about 
paper recycling in the research settings. 
Moderating variable: 
1. Cultural orientations include individualism (represented by United States) and 
collectivism (represented by Thailand). 
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Dependent variable: 
1. Behavioral intentions (BHINT) 
Additional variable: 
1. Implementation intentions (IMINT) 
Research Measures 
 All variables are operationalized on the basis of the findings and 
recommendations from previous research as reviewed in Chapter Two and were further 
shaped by the results of the pilot study (the instrument trial). This section discusses 
research measures employed in the study. Items (questions/statements) of each measure 
tested in the instrument trial stage are included in Appendix A. Appendix B presents 
items used in the main study. The reliability of research measures in the main study of 
this research is analyzed and presented in Chapter Four. 
(a) Measures of the TPB components. 
In the area of recycling behavior, research has applied both belief-based measures 
and direct measures to assess TPB components (Boldero, 1995; Chan, 1998; Chu & Chiu, 
2003; Davies, Foxal & Pallister, 2002; Taylor & Todd, 1995). Generally, researchers 
have preferred direct measures in TRA and TPB research because of the straightforward 
structure and the reliability of direct measures. A meta-analysis on heterosexual condom 
use (Sheeran, Abraham & Orbell, 1999) found that there were only small correlations 
between individuals’ beliefs about condoms, self-efficacy and consequences. This finding 
is consistent with Fishbein and Ajzen’s (1975) view that a direct attitude measure is 
broader and more inclusive than belief-based measures. Moreover, Trafimow and 
Sheeran’s (1998) associative hypothesis confirmed previous research that “people have 
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cognitive limitations and therefore cannot consider a large set of beliefs when 
determining an attitude” (p. 395). For these reasons, direct measures of attitudes toward a 
given behavior were recommended because they are stronger than belief-based measures. 
Moreover, Ajzen (2002a) strongly recommended that “all predictors in the theory of 
planned behavior can be assessed directly, by asking respondents to judge each on a set 
of scales” (p. 4). The crucial point is to create TPB measures that are directly compatible 
with the behavior on four elements: action, target, context, and time. Therefore, this study 
employed direct measures of TPB components to determine likely paper-recycling 
actions of college students over a specific period of time (“during the following three 
months”). All related questions were framed for respondents to consider their 
beliefs/perceptions and intentions to recycle paper materials only over the following three 
months. 
According to Ajzen (2002a), previous research found the semantic differential 
with 7-point bipolar adjective scales to be optimal in assessing TPB constructs. In this 
research, respondents were asked to respond to close-ended statements using 7-point 
bipolar scales for ATT and 7-point Likert scales for SN and PBC, showing their 
agreement with responses ranging from 1 (strongly disagree) to 7 (strongly agree). Scores 
for negative statements were reversed. Therefore, the higher scores indicate stronger ATT, 
SN, and PBC. 
Attitudes toward paper-recycling behaviors. The essence of attitude is a favorable 
or unfavorable evaluation of a given action and its consequences. In this study, attitude 
derives from beliefs about positive (the importance) and negative (the inconvenience) 
consequences of performing a paper-recycling action. Two constructs have consistently 
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been found to relate to recycling behavior. First are the beliefs about the importance of 
recycling, which contribute to long-term benefits of the community and/or the individual. 
Second are the beliefs about the inconvenience of paper recycling, which pertain to the 
immediate cost to the individual of performing the behavior. These two types of beliefs 
were considered in this study to be indirectly influenced by individualism-collectivism 
orientations, and have been shown to correlate with recycling behavior (McCarty & 
Shrum, 1994, 2001). Hence, direct measures of ATT assessed in the study included both 
elements: the importance of paper recycling and the inconvenience of paper recycling. A 
period of time for the behavior in consideration was described as “during the next three 
months.” A set of questions was asked to assess participants’ attitudes based on a 7-point 
bipolar scale with answers ranging from 1 (e.g., extremely unhelpful) to 7 (e.g., 
extremely helpful). The mean score of attitudes was calculated and then used to perform 
statistical tests. 
Subjective norms. To measure subjective norms about recycling, the focus was on 
respondents’ beliefs about significant referents’ (individuals or groups) reactions and 
behaviors: whether significant referents think recycling paper materials is important, 
whether they would support or agree with the respondent’s paper-recycling actions, and 
whether they will recycle papers over the next three months. Respondents’ subjective 
norms were assessed by using direct measures with a 7-point scale, ranging from 1 (e.g., 
definitely false) to 7 (e.g., definitely true). The mean score of subjective norms was 
calculated and then used to perform statistical tests. 
Perceived behavioral control. Based on Ajzen’s (2002b) proposition, perceived 
behavioral control includes mixed measures of two separate components—self-efficacy 
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and controllability—that can be assessed by means of different indicators through a 
hierarchical model of perceived behavioral control. While the items of perceived self-
efficacy indicate internal factors (e.g., personal ability, self-determination), the external 
factors (e.g., the availability of facilities) can be measured through the items of perceived 
controllability. Direct measures with a 7-point rating scale, ranging from 1 (e.g., no 
control at all) to 7 (e.g., complete control), were applied to measure the PBC construct. 
The mean score of perceived behavioral control was calculated, and then it was used to 
perform statistical tests. 
Behavioral intentions. In predicting actual recycling behavior based on the theory 
of planned behavior, a cross-sectional survey does not permit researchers to examine 
actual future behavior. Nevertheless, the theory of planned behavior proposed that the 
intention to perform a certain behavior is the most direct determinant (i.e., cause) of 
future behavior. In this case, intention measures explain and predict future recycling 
behavior. To overcome the disadvantage of using a single item to assess intentions, 
Hamid and Cheng (1995) recommended using multiple items as a more reliable 
measurement. In this study, the measure of behavioral intentions included three questions 
regarding individuals’ intentions to recycle paper materials during the following three 
months. Participants rated these items on a 7-point scale, ranging from 1 (e.g., extremely 
unlikely) to 7 (e.g., extremely likely). The mean score of behavioral intentions was 
computed and then used to perform statistical tests.  
 (b) Measures of altruism 
Altruism measured in the current research consists of two key elements: the 
awareness of consequences and the ascription of responsibility pertaining to a paper-
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recycling action. The awareness of consequences scale, adapted from Hopper & 
McCarlnielsen (1991), has Cronbach’s alphas ranging from .84 to .90. For the ascription 
of responsibility, no scale has been completely developed in previous research to measure 
recycling behaviors. Hence, there is a need to adjust and expand measurement items 
related to the construct of the ascription of responsibility based on some pre-existing 
scales. The scale includes part of Schwartz’s (1973, 1977) responsibility-denial scale 
(test-retest reliability = .81); Hakstian et al.’s (1986) individual-focused responsibility 
scale (test-retest reliability = .74); and Cooper, Poe, and Bateman’s (2002) scale. The 
Cronbach’s alphas of these scales ranged from .57 to .81.  
In the pilot study, scores were assessed with a 4-point scale in accordance with 
previous research. However, a revision of measures was required due to relatively low 
alphas of the two sub-scales of altruism in the trial stage. To solve the problem, both Thai 
and English versions were reexamined and then the languages and the measurement 
scales were adjusted. Scores for the AC and AR sub-scales were adjusted to a 5-point 
Likert scale, which ranges from 1 to 5. Scores of negative statements were reversed. The 
higher scores indicate positive altruistic values. The mean score of items from AC and 
AR were calculated collectively to create the altruism scale (i.e., variable) to be used in 
the main statistical tests. 
 (c) Measures of self-construal 
As Park and Levine (1999) indicated, the selection of the self-construal scale 
could affect the measurement reliability. Some well-known scales of self-construal (SC) 
are those designed by Gudyskunst et al. (1996), Kim and Leung (1997 cited in Park & 
Levine, 1999), and Singelis (1994). To avoid the problem of measurement reliability, the 
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researcher explored several versions of the self-construal scale. However, previous 
research found the reliability of these SC measures to be inconsistent. For example, even 
though the overall scale reliability was high (above .80), Park & Levine (1999) reported 
item-wording problems in Kim and Leung’s interdependent self-construal items. As a 
potential measure of cultural self-concept, Singelis’ (1994) self-construal scale was 
another potential measure that reported Cronbach’s alphas of .74 and .70 for the 
interdependent and independent subscales, respectively. The two subscales were 
employed in later research with significant results. Cheah’s (2004) study of four countries 
registered the significant relation of the self-construal construct to dependent variables; 
the alphas of the two subscales, each with 15 items, were moderate, ranging from .70 
to .76 for interdependent SC and from .66 to .72 for independent SC. 
With regards to both the consistency coefficients and the statements used to 
measure the two sub-constructs, this research employed Singelis’ (1994) 30-item self-
construal scale to assess participants’ perceptions of their levels of interdependence and 
independence. Singelis (personal communication, January 2005) recommended using a 7-
point Likert scale, ranging from 1 to 7. The higher scores indicate a stronger level of self-
construal.  
It is important to note that the self-construal scale was developed in the Western 
academy. In translating the scale into Thai, the researcher took into consideration Thai 
cultural contexts and the connotation of language that can convey the most sensible 
meaning to participants. The mean score of each SC scale (interdependence and 
independence) was calculated and then used to perform statistical tests. 
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(d) Measures of paper-recycling knowledge.  
Specific knowledge about recycling has been shown to be a potential antecedent 
of people’s recycling action. Recycling knowledge can be measured in terms of 
respondents’ understanding of the importance, the processes, and the methods of paper 
recycling. Currently, there are no existing knowledge scales appropriate to measure paper 
recycling as a distinctive set of general recycling behaviors. For the purpose of this study, 
recycling knowledge was conceptualized as specific task knowledge rather than as the 
broader understanding of recycling procedures. Task knowledge about recycling, as 
similar to procedural knowledge, measures whether individuals know the procedures 
necessary to perform the action (Lindsay & Strathman, 1997). It encompasses questions 
regarding the information of what, where, when, and how to recycle (Davies et al., 2002). 
“True-False-I don’t know” and “Yes-No” questions were developed based on a careful 
examination of relevant information regarding paper recycling in the geographic area of 
both research sites. For instance, “I know where to donate/sell recyclable papers to 
vendors in the community where I live” was used in the Thai questionnaire whereas “I 
know what day to put out my recyclable papers to be picked up where I live” was used in 
the U.S. questionnaire. Only correct responses to the “True-False-I don’t know” 
questions and yes to the “Yes-No” questions were scored and then the summation of 
scores used to designate paper-recycling knowledge in statistical tests. 
(e) Measures of implementation intentions 
To increase the likelihood of individuals fulfilling their behavioral goals 
(Gollwitzer, 1993), the current research conceptualized the measure of implementation 
intentions in terms of structural aspects, delineating when, where, and how to recycle 
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paper materials during the three months following the survey date. Respondents were 
requested to answer questions regarding their “detailed plans” to recycle waste papers. 
Results of the pilot study revealed the limitation of a measure using a “yes” or “no” 
response to each question. In addition, to accomplish the goal to detect the relationship 
between the behavioral-intentions measure and the implementation-intentions measure as 
proposed in Chapter Two, it is necessary to employ the interval-measurement scale.  
Hence, responses to this set of questions in the main study were adjusted to a 3-point 
scale: 1 (I know exactly), 2 (I sort of know), 3 (I don’t know). An additional question was 
created to make a set of five questions in the main study. Finally, statements in both Thai 
and English questionnaires were adjusted to be more comprehensible to participants. The 
mean score of implementation intentions was calculated and then used to analyze its 
relationship with the behavioral intentions construct. Table 3.3 displays the details of nine 
research measures used in the main study. 
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Table 3.4: Research measures in the main questionnaire 
Theoretical 
Concept 
Type of 
Variable 
Construct/ Measure Number 
of Items 
Scale 
Theory of Planned 
Behavior 
IV Attitudes (ATT) 9 7-point bipolar 
scale 
 IV Subjective Norms (SN) 9 7-point scale 
 IV Perceived Behavioral 
Control (PBC) 
11 7-point scale 
Altruism IV Altruism (ALT) 
(Awareness of 
Consequences (AC) + 
Ascription of 
Responsibility (AR)) 
13 
(5+8) 
5-point scale 
Self-Construal IV Self-Construal: 
Interdependence 
(SCINT) 
15 7-point scale 
 IV Self-Construal: 
Independence (SCIND) 
15 7-point scale 
Paper-recycling 
Knowledge 
IV Paper-recycling 
Knowledge (KNOW) 
8 True/False/Don’t 
know (1-5) & 
Yes/No (6-8) 
Theory of Planned 
Behavior 
DV Behavioral Intentions 
(BHINT) 
3 7-point scale 
Implementation 
Intentions 
Additional Implementation 
Intentions (IMINT) 
5 3-point scale 
 
(Note: (a) see scale-items in Appendix B, and (b) see the reliability of measures in 
Chapter 4, Table 4.1) 
 
Questionnaire 
Based on the results from the pilot study, the close-ended questionnaire was 
designed with respect to all conceptual variables in the theoretical framework. The main 
questionnaire contained close-ended questions measuring three key determinants of TPB: 
attitudes toward one’s own paper-recycling behaviors, subjective norms concerning paper 
recycling, and perceived behavioral control regarding the paper-recycling action. To 
measure other potential determinants incorporated in the integrated framework, the 
questionnaire embraced research measures regarding altruism, self-construal, and paper-
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recycling knowledge. The number of questions/items for each construct in the main 
survey was adjusted according to the Cronbach’s alphas from the trial study. 
Some research has found demographic and socio-economic characteristics to be 
influential to recycling intentions and behaviors, but the results remain inconsistent 
(Boldero, 1995; Hornik et al.’s, 1995; Oskamp et al., 1991; Vining & Ebreo, 1990). The 
questionnaire for this study included questions regarding demographics and socio-
economics: gender, age, race/ethnicity, academic major, academic class level, cumulative 
grade point average, type of residence, and the average household income of family. 
Considering that the socio-economic settings of Thailand and the U.S. differ, it was 
necessary to adjust the category of ethnicity and average household income to fit 
different contexts. For the U.S., the response to the ethnicity question consisted of six 
categories (White (Caucasian), Black/African American, Asian/Pacific Islander, 
Hispanic/Latino(a), American Indian/Alaskan Native, and other); and the U.S. parent(s)’ 
or guardian’s income was requested as an annual amount in U.S. currency (dollar). For 
Thailand, only two categories of ethnicity were applied (i.e. Thai and other), and the 
averaged income was requested as a monthly amount in Thai currency (baht). Past 
recycling behaviors were also examined by asking whether respondents had recycled 
paper materials during the past six months. 
To ascertain that the survey is highly comprehensible for the participants in both 
countries, the English version of the questionnaire was translated into Thai. All students 
at the University of Kentucky were required to be competent in the English language, as a 
requirement for participation in the study. In the same manner, all students at Kasetsart 
University were required to be fluent in the Thai language. Based on Thai socio-cultural 
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features, appropriate and culturally-meaningful wordings for the research scales were 
used for translating the instrument. In order to assure the accuracy and appropriateness of 
language used in the Thai questionnaire, the back-translation technique was used. All 
questions were translated back into English by a Thai scholar whose background is in 
Communication and Linguistics. Then, the accuracy check was completed by another 
Thai faculty member whose specialty is English and translation. Next, the compatibility 
of the two versions of the questionnaires was crosschecked and improved. Then, the Thai 
questionnaire was tested for accurate meaning by administering it to two groups of Thais. 
The first trial was responded to by a non-academic Thai and a Thai who is from another 
discipline. The second trial was responded to by Thai undergraduates. These steps 
ascertained the accuracy of each statement and the comprehensibility of language and the 
question-response formats of the Thai survey. At the final step, the content of the 
questionnaire was reviewed once more. These procedures were to verify that the 
questionnaire accurately covered all relevant dimensions of the research framework. 
In terms of formatting, the Thai questionnaire was a paper version designed 
manually in a format that allowed participants to check the number of items that 
corresponded to their answers. To make sure that Thai students understood how to 
evaluate their answers on the 7-point continuum of the bi-polar scale and the Likert scale, 
a brief description of percentages were provided in the questionnaire. In a different way, 
the paper version of the U.S. questionnaire was formatted by using Cardiff’s TELEform 
software program that allowed the researcher to enter data electronically. 
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Data Collection Procedures 
Under common conditions, a close-ended questionnaire was administered in each 
classroom by the researcher and colleagues. Participating in the project was voluntary. 
Students in both research sites were asked to read an informed document providing a 
description of the project and other relevant information, as required by the University of 
Kentucky’s Internal Review Board (IRB). The informed document included information 
about participants’ rights, benefits, confidentiality, and contact information.  
U.S. students participating in the project received extra credit in the course in 
which the survey was administered. For those who did not wish to participate, an 
alternative assignment (i.e. reviewing a journal article on recycling research) was offered 
in order for them to receive the same extra credit. In Thailand, no extra credit was applied 
to students’ grades due to the restriction of college policy. Thai students received a 
modest thank you gift after finishing the survey. 
At both research sites, the survey was self-completed by the participants within 
approximately 15-20 minutes. Confidentiality and anonymity for respondents was 
assured by instructing the respondents not to write their names on the questionnaire and 
to put their completed questionnaires directly into the envelope.  
Statistical Analyses 
 Seven sets of statistical analyses were conducted using the SPSS software 
program version 13.0 and the AMOS software program version 5.0 to investigate the 
hypotheses and research questions. 
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 Descriptive statistics. Frequency scores, measures of central tendency, and 
dispersion were used to summarize the findings and explain the demographics and 
relevant attributes of research participants.  
Multiple regression. Prior to the structural equation modeling analysis, multiple 
linear regression was the analytical method used in the exploratory mode. The multiple 
regression analysis served to detect: 
- The relative degree of contribution of a series of three variables (attitudes, 
subjective norms, and perceived behavioral control) in predicting behavioral 
intentions addressed in H1 and RQ1.  
- The relative degree of contribution of additional variables (altruism, 
interdependent self-construal, independent self-construal, and paper-recycling 
knowledge) in predicting attitudes, subjective norms, perceived behavioral 
control, and behavioral intentions as addressed in H2, RQ2, RQ3, H3, RQ4. 
These regression results were used primarily to provide ideas for the confirmatory 
analysis with SEM in the next step. 
 Structural equation modeling. Structural equation modeling (SEM) possesses 
strong analytical power appropriate for the integrated model in this research because: (1) 
it can simultaneously examine the influence of several variables on several other 
variables in the entire scheme of the model, and (2) “[t]he implicit assumptions of 
unidimensionality of constructs are made explicit, with the result that theoretically 
meaningful models can be derived and compared with the existing models” (Hankins, 
French, & Horne, 2000, p. 160). Hence, following multiple regression analyses 
conducted to detect the primary relationships among variables, SEM analyses were 
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computed in the confirmatory mode to examine the role of variables in predicting 
behavioral intentions as addressed in H2, RQ2, RQ3, H3, RQ4, and H4. The SEM 
analyses conducted in this study employed Maximum Likelihood (ML) as the estimation 
method. The fit of the overall models was evaluated by the following fit measures (Hoyle, 
1995; Hoyle & Panter, 1995; Kline, 2005): the model Chi-square (χ2M; a significantly 
smaller model χ2 indicates the better fit of the model to the observed data); CFI (Bentler’s 
Comparative Fit Index; values >.90 indicate reasonably good fit, and values ≥.95 indicate 
superior fit); RMSEA (Steiger-Lind’s Root Mean Square Error of Approximation; values 
>.05-.08 indicate reasonable fit, and values ≤.05 indicate close approximate fit); TLI (the 
Tucker-Lewis Index) or better known as NNFI (the Bentler-Bonett Non-Normed Fit 
Index; value ≥.90 is suggested to accept a model, and values ≥.95 indicate superior fit).  
 Multi-group structural equation modeling. In addition to conducting separate 
analyses by country using SEM, a comparison of the integrated model between two 
independent samples was taken into consideration to assess whether a model fit the data 
better for one than the other. To answer RQ5 and H4, multi-group structural equation 
modeling (MSEM) was performed with the aim of comparing models across countries. 
Several researchers suggest that the method of equality constraints, which is based on the 
assumption of ‘measurement invariance,’ be imposed in cross-validation (Hoyle & Smith, 
1994; Scott-Lennox & Lennox, 1995; Vandenberg & Lance, 2000; Williams, Edwards, & 
Vandenberg, 2003). As Vandenberg and Lance (2000) recommend, the “establishment of 
measurement invariance across groups is a logical prerequisite to conducting substantive 
cross-group comparisons” (p. 4), such as invariance of structural parameter estimates. 
Constraining parameters were implemented by assigning labels to the regression weights 
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and variances.  The current study began MSEM analysis with a full constrained model (or 
“the universal model”), which requires equivalence of all parameter estimates (or “scalar 
invariance”) between the two samples (Thailand and the U.S.). Then, some equality 
constraints were removed only if significant improvement of model fit was evident. 
 Test of Model Fit Difference in MSEM. To test the research hypothesis H4, the 
MSEM results comprised the key information used in coupling two techniques applied to 
determine whether the integrated model fit the data better than the TPB model. First, the 
R2 of the TPB model was compared directly with the R2 of the integrated model. Second, 
the ratio of model-fit difference was calculated, dividing the model χ2 by its degrees of 
freedom (χ2/df). Then, the fit ratio of TPB and the integrated model was considered; the 
smaller the ratio of model fit, the better the fit of the model to the data. 
 Test of Parameter Estimates Difference in MSEM. This is an additional analysis 
intended to compare the difference of parameters between the Thai and U.S. samples. To 
test whether parameter estimates are significantly different between the two independent 
samples in MSEM of the TPB model and the integrated model, the significant difference 
of the model χ2 was used as an indicator. First, the researcher analyzed MSEM of each 
model (TPB and the integrated model separately) exclusive of equally constrained 
parameters (Model A). Then, the same model was modified by assigning a label to a 
parameter (β) in focus, constraining it to be equivalent between the two samples (Model 
B). Next, the difference of the model χ2 and the degree of freedom of the two models (A 
and B) were calculated. Finally, the χ2 difference from the MSEM test was compared 
with the χ2 critical values from the χ2 table—a significantly higher χ2 from the test 
indicated a significant difference of parameters between the two samples.    
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Correlation. Pearson’s product-moment correlation was used to assess the 
strength of association between behavioral intentions and implementation intentions 
addressed in RQ6. 
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CHAPTER FOUR 
RESULTS 
 Prior to conducting the main analysis, both Thai and U.S. datasets were prepared 
systematically in the pre-analysis data cleaning and screening stage. Then, the two 
datasets were analyzed both separately and collectively to investigate research questions 
and hypotheses proposed in Chapter 2. 
Pre-Analysis Data Cleaning and Screening by Country 
 Thailand  
There was a large number of missing responses in three surveys from Thai 
students, so those questionnaires were excluded, which left the total number of 424 
surveys for data cleaning. Data collected in Thailand were entered manually. To assure 
the reliability of data entry, 15% of all entries were randomly selected for accuracy check 
with questionnaires. Results showed an exceptional level of accuracy of data entry, at 
greater than 99.95 %. The researcher also ran a frequency check to explore missing and 
unusual data for all variables. All errors found during the cleaning process were corrected. 
Hence, a high level of accuracy of data was highly acceptable. 
Checking outliers in Thailand’s dataset was performed by standardizing all raw 
scores into z-scores. The criterion of absolute z-score greater than 3.29 was applied for 
outliers. Outliers of each key theoretical variable were explored. A conservative decision 
was made to delete 7 cases with extreme scores from the dataset, leaving the final sample 
size at 417. 
To examine if data were normally distributed, skewness and kurtosis values as 
well as normal probability plots and histograms of all theoretical variables (composite 
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variables) and their individual items were examined. There was no extreme skewness or 
kurtosis that needed the transformation of data. All absolute values of original skewness 
were less than 0.6 for theoretical variables. All absolute values of original kurtosis were 
less than 0.5 for theoretical variables. Some critical reasons were applied for preserving 
the original metric of variables in the dataset, rather than transforming the metrics. First, 
variables with different kinds of skewness and kurtosis require different mathematical 
methods (e.g., square root, log10, etc.). If several transformed variables are included 
together with non-transformed variables in the regression and SEM analyses of the 
theoretical model proposed in this research, the problem of interpretation of results could 
occur due to the variety of different transformed metrics and original metrics of variables. 
Second, the original metric of several variables in the dataset might be meaningful 
because it was relevant to respondents’ behavioral contexts. Transforming those original 
variables could be a sacrifice (Kline, 2005). Finally, for the purpose of comparison, Thai 
and U.S. datasets must be comparable in terms of the metric of their composite variables 
and individual items as well as the number of items included in each composite variable.  
Missing data were assessed by recoding all theoretical variables to create dummy 
variables. The logistic regression method was utilized to examine if missing values were 
MCAR (Missing Completely at Random). Results revealed no problem of missing values 
in the dataset.  
Linearity, homoscedasticity, and collinearity of the data were examined by 
conducting multiple regression tests,. Results of statistical values and scatter plots 
revealed that the two models (TPB and the integrated model) used to predict intentions 
did not violate fundamental assumptions. Standardized residual plot showed a nearly 
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straight line of relationship. The points scattered relatively evenly about the horizontal 
line. Hence, the model appeared to meet the assumptions of linearity and 
homoscedasticity. Finally, the VIF (Variance Inflation Factor) of all variables was less 
than 1.80 (<8.0 is acceptable) and the tolerance values were greater than .50 (>.10 is 
acceptable); thus no multicolinearity was present. 
United States 
Two questionnaires collected from students in the United States were excluded 
because of a great number of missing responses in the surveys. Data from 437 
questionnaires were entered using Cardiff’s TELEform software program. The program 
allows both automatic and manual accuracy check for specially designed questionnaires. 
However, the researcher also assured the reliability of data entry in manner similar to that 
performed in the Thai dataset. Fifteen percent of randomly selected entries were 
crosschecked with questionnaires. Results showed a high level of accuracy of data entry, 
at 99.86%. The researcher also searched for missing and unusual data by running a 
frequency check for all variables. All incorrect entries were corrected. Therefore, a high 
level of accuracy of data was assured.  
Checking outliers in the U.S. dataset was performed in a manner similar to the 
checking of outliers in the Thai dataset. Outliers of each key variable were explored and 
deleted from the dataset. After five cases were excluded, the final sample size was 432.  
Normality of data was examined in a manner similar to the examination in the 
Thai dataset. Skewness and kurtosis values as well as normal probability plots and 
histograms of all theoretical variables (composite variables) and their individual items 
were explored. There was no serious skewness or kurtosis that required transformation of 
 96
data. All absolute values of the original skewness were less than 0.7 for theoretical 
variables. All absolute values of the original kurtosis were less than 0.6 for theoretical 
variables. Similar to the Thai dataset, the original metric of all variables was preserved 
based on some methodological reasons.  
Missing data in the U.S. dataset was inspected in a manner similar to the 
inspection of the Thai dataset. Results of the logistic regression showed no problem of 
missing values for all nine theoretical variables. 
Multiple regression tests were conducted to examine linearity, homoscedasticity, 
and collinearity of the data. Results of statistical values and scatter plots revealed that the 
two models used to predict intentions did not violate fundamental assumptions. 
Standardized residual plots showed a nearly straight line of relationship. The points 
dispersed relatively evenly around the horizontal line. Thus, the model was assumed to be 
under the assumption of linearity and homoscedasticity. The VIF (Variance Inflation 
Factor) of all variables was less than 1.90 and the tolerance values were greater than .50; 
thus, there was no problem with multicollinearity. 
 
Preparation of Research Scales and Variable Indicators for Main Analyses 
After cleaning and screening data, datasets and research scales for both samples 
were prepared with identical methods to compare college students’ paper-recycling 
behaviors between the two countries 
Creating Research Measures for Regression Analysis 
Prior to conducting the main analysis, the mean scores of nine theoretical 
variables in the proposed model were computed (either average or sum) to create research 
measures (scales) by including only cases in which approximately 75% or more of  
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questions/items were responded to. For example, if a variable (a research scale) consisted 
of seven questions/items, the calculation of the mean score was based on cases with valid 
responses to at least five items.  
Research scales were created based on the level of reliability indicated by 
Cronbach’s alpha coefficients. The original scales of variables, which were sets of all 
items/questions from the questionnaire, were analyzed and improved to attain the highest 
possible alphas. Hence, a number of items that reduced the reliability of scales were 
excluded from the final scales. Table 4.1 presents the number of items needs to create 
research scales used in regression analysis of both countries, as well as the reliability 
(Cronbach’s alpha) of each scale for both Thai and U.S. versions. 
Reliability of Measures 
 The internal consistency of research measures was ensured prior to performing 
the main analysis by testing reliability levels of all key variables. Based on the total of 
424 respondents in Thailand and 437 respondents in U.S., descriptive statistics and 
coefficient alphas for each scale are presented in Table 4.1. All of the research constructs 
possess moderate to high reliability, with Cronbach’s alpha ranging from 0.71 to 0.88, 
whereas reliabilities of some measures were quite high, at 0.91 or higher.  
For the U.S. sample, Cronbach’s alphas of all measures were favorable, ranging 
from .79 to .97. For the Thai sample, only the altruism measure possessed a moderate 
reliability level (α=0.67), while other measures showed adequate levels of internal 
consistency, with Cronbach’s alphas ranging from .77 to .94. 
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Table 4.1: Reliability of measures (Cronbach’s alphas) used in the main study 
TH (N=417) US (N=432)  
Research Measure 
 
α Mean, 
SD 
α  Mean, 
SD 
Attitudes toward One’s Own Paper-
recycling Behavior 
          (9 items: att1-9) 
.81 5.16 
.80 
.88 4.75 
1.01 
Subjective Norms regarding Paper 
Recycling  
          (9 items: sn1-9) 
.87 5.03 
.93 
.83 4.74 
.88 
Perceived Behavioral Control over Paper 
Recycling  
          (7 items: pbc1-6, 11) 
.92 4.98 
1.10 
.91 5.13 
1.22 
Altruism 
          (5 AC items: altac1-5;  
          7 AR items: altar1r,2r,7r,8r, 3-5) 
.67 3.98 
.39 
.79 3.75 
.49 
Interdependent Self-Construal 
          (15 items: scint1-15) 
.77 5.33 
.53 
.79 4.65 
.60 
Independent Self-Construal 
          (15 items: scind1-8, 10-16 ) 
.77 4.79 
.62 
.86 4.87 
.69 
Paper-recycling Knowledge 
          (8 items: know1r-know8r) 
n/a 4.57 
1.52 
n/a 4.88 
1.82 
Behavioral Intentions 
          (3 items: bhint1-3) 
.94 4.62 
1.37 
.97 4.43 
1.78 
Implementation Intentions  
          (5 items: imint1-5) 
.80 1.91 
.46 
.92 1.83 
.69 
 
(Note: see scale-items in Appendix B) 
 
Checking Correlations among All Variables 
To make a decision concerning control variables to be included in the main 
analysis, a correlation matrix was computed to observe the interrelationships of 10 
demographic variables (i.e. sex, age, race/ethnicity, academic majors, academic class 
level, cumulative GPA, living on campus, type of current residence, living with other 
individual(s), and parent(s)/guardian(s)’ average income), and past paper-recycling 
behavior with behavioral intentions, attitudes, subjective norms, and perceived behavioral 
control. As shown in Table 4.2, correlation results revealed that past recycling behavior 
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significantly and positively correlated with ATT, SN, PBC, and BHINT at moderate 
levels (r=.22, r=.26, r=.41 r=.40, respectively for Thailand; and r=.30, r=.44, r=.42, 
r=.63, respectively for U.S.). All relationships were significant at p<.01. Some 
demographic variables are also significantly correlated with behavioral intentions, but at 
a relatively low level (r < .20), and not consistently across TPB variables. 
Table 4.2: Correlation between demographics, past behavior, and TPB variables  
TH US  
Demographics & Past Behavior 
ATT SN PBC BHINT ATT SN PBC BHINT
Sex .10* .15** .16** .17** .14** ns ns .13** 
Age ns ns ns ns ns ns ns ns
Race/Ethnicity ns ns ns ns ns ns ns ns
Academic major ns ns ns ns ns ns ns ns
Academic class level ns ns ns ns ns ns ns ns
GPA .14** ns .16** .10* .15** .19** ns .17** 
Living on/off campus ns ns ns ns ns ns -.18** -.14** 
Type of current resident ns ns ns ns ns ns ns ns 
Living with other individual(s) ns ns ns ns ns ns ns ns 
Parent(s)/Guardian(s)’s income ns -.12* ns ns .10* ns ns ns 
Past paper-recycling behavior .22** .26** .41** .40** .30** .44** .42** .63** 
*p<.05, **p<.01, ***p<.001 
 To make decisions whether the exclusion of demographic factors in the main 
analysis is statistically appropriate, the researcher took further steps by conducting 
preliminary tests of multiple regression and SEM. Results of the preliminary tests for 
both the TPB and the integrated models that incorporated potentially significant 
demographic variables derived from the correlation analyses (i.e., sex, GPA, and living 
on/off campus) confirmed the deficiency of these variables in explaining behavioral 
intentions. For these reasons, only the past behavior variable was incorporated as a 
control variable in the main analysis. This judgment also conformed to the literature that 
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affirmed the potential influence of past behavior on intentions and actual behaviors (see 
Chapter 2). 
Constructing Item Parcels for Structural Equation Modeling Analysis 
Since the inclusion of a large number of observed variables (indicators) for latent 
variables in the SEM analysis could cause a negative effect on model fit, it is best to 
enhance the power and adequacy of structural equation models by decreasing the number 
of indicators for each latent variable in order to meet the basic ratio requirement of no 
more than 1 observed variable (or 1 indicator) per 15 cases; 1:20 is considered an 
excellent ratio. By constructing item parcels, the estimates of models will be more stable 
because fewer parameters will need to be estimated in the measurement model, and the 
distributions of parcels typically more closely approach normality than the original 
(individual) items (West, Finch, & Curran, 1995). In addition, Kline (2005) recommends 
that the parceling method is appropriate for unidimensional measurement that has 
individual items with Likert-type response formats. Since items of TPB variables 
(particularly attitudes and subjective norms) are unidimensional, the parceling method 
was adopted to create parcels or groups of items. Each parcel was a mini-scale treated as 
a continuous indicator. For ATT and SN, nine items of each were randomly assigned to 
three parcels. For PBC, the first six items that focused on the dimension of self-efficacy 
were randomly assigned to two parcels, whereas the two items of controllability were 
parceled into one. Table 4.3 illustrates the list of variables along with their parcels when 
applied.  
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Table 4.3: Variables and parcels/indicators in structural equation models 
Variable Type of Variable  
in SEM 
No. of Individual 
Items (questions) 
No. of Parcels 
Attitudes Latent variable 
(Exogenous)  
9  
(att1-att9) 
3 
Subjective Norms Latent variable 
(Exogenous) 
9  
(sn1-sn9) 
3 
Perceived Behavioral  
Control   
Latent variable 
(Exogenous) 
7  
(pbc1-5 & 6, 11) 
3 
Altruism Measured variable 
(Exogenous) 
n/a n/a 
Interdependent  
Self-Construal 
Measured variable 
(Exogenous) 
n/a n/a 
Independent  
Self-Construal 
Measured variable 
(Exogenous) 
n/a n/a 
Paper-Recycling 
Knowledge 
Measured variable 
(Exogenous) 
n/a n/a 
Behavioral Intentions Latent variable 
(Endogenous) 
3  
(bhint1-3) 
n/a 
 
As a result from creating parcels or groups of items, the total number of 
observed/measured variables in the structural models of both samples was reduced from 
29 to 13 for the TPB model, including TPB constructs and past behavior (the control 
variable). For the integrated model, the total number of observed/measured variables was 
reduced from 33 to 17, including TPB constructs, additional variables (altruism, 
interdependent SC, independent SC), and past behavior (the control variable). Hence, all 
tested models possessed a highly favorable ratio of indicator per number of cases: 
approximately 1:32 for the TPB model and 1:24 for the integrated model for Thailand 
(n=417); 1:33 for the TPB model and 1:25 for the integrated model for the U.S. (n=432). 
As a result, the exceptional ratios assured high power and stability of SEM results for 
both sets of data. The parcels of each latent variable were then included in its 
measurement model; factor loadings are presented in the SEM results section. 
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Hypothesized Structural Equation Models 
 Grounded on the theoretical framework, research questions, and hypotheses 
described and proposed in Chapter 2, two hypothesized models were developed for 
structural equation modeling analysis.  
A. The Hypothesized TPB Model 
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Figure 4.1: The Hypothesized TPB Model 
 Figure 4.1 illustrates the hypothesized model for the TPB. Three determinants 
(ATT, SN, and PBC) of TPB were treated as latent variables and proposed to predict 
directly behavioral intentions. Since the researcher aimed to control for the effect of past 
paper-recycling behavior on the predictive ability of TPB, the past behavior factor was 
included and was treated as a measured variable in the hypothesized model. The SEM 
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analysis employed this specification to test the TPB models for both Thailand and U.S. 
respondents. 
B. Hypothesized Integrated Model 
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Figure 4.2: The Hypothesized Integrated model 
Figure 4.2 displays the hypothesized model of the integrated framework proposed 
in this research. Five direct predictors of behavioral intentions included three TPB 
determinants (ATT, SN, and PBC), altruism, and paper-recycling knowledge. TPB 
determinants were treated as latent variables. Other theoretical factors, including altruism, 
two types of self-construal, and paper-recycling knowledge, were regarded as measured 
variables due to the exceeding number of indicators that could cause an undesirable ratio 
(indicators per respondents). A subsequent problem would be negative effects on the 
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power of SEM analysis if the latent variable method was applied to the whole model. As 
in the hypothesized TPB model, this integrated model incorporated past paper-recycling 
behavior as a control variable that might have an impact on the predictive ability of the 
integrated model; paper-recycling behavior was treated as a measured variable. This 
specification was to be used in the SEM analysis of the integrated models of Thailand 
and the U.S. 
Results of Main Analysis  
Four main sets of statistical results presented in the following sections consist of 
(a) multiple regression results, (b) structural equation modeling results by country, (c) 
comparison of the TPB model and the integrated model across the two countries, and (d) 
the correlation of two measures of intentions.  
Results of Exploratory Analysis of the TPB Model and the Integrated Model by Country: 
Multiple Regression 
As previously mentioned, multiple regression analyses were conducted in the 
exploratory mode to provide guidelines for analyzing structural equation models in the 
following phase. Controlling for past paper-recycling behavior in both samples, the 
multiple regression method was used to detect the influence of proposed predictors on 
dependent variables. Multiple regression was computed to examine the TPB model. For 
the integrated model, four sets of multiple regressions were conducted to investigate the 
effect of proposed variables on behavioral intentions, attitudes, subjective norms, and 
perceived behavioral control.  
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Regression Results for Thai Sample 
TPB model: Predicting behavioral intentions 
Regression results indicated that the overall TPB model significantly predicted 
behavioral intentions at a fairly high level, R2=.53, F (4, 412) =116.74, p<.001.  The TPB 
model accounted for 53% of explained variance in behavioral intentions. A summary of 
regression coefficients presented in Table 4.4 indicates that only SN and PBC 
significantly contributed to the model. Coefficients of standardized regression indicated 
that PBC was the strongest predictor (β= .52), yet ATT failed to predict intentions. 
Table 4.4: Regressing behavioral intentions on TPB variables (Thailand) 
Predictor Variables df R2 
 
Beta 
Attitudes  (ATT) 412 .53***        .04 (ns) 
Subjective norms (SN)          .18*** 
Perceived behavioral control (PBC)          .52*** 
Past paper-recycling behavior   .13*** 
*p<.05, **p<.01, ***p<.001 
 Integrated model: Predicting behavioral intentions 
Regression results indicated that the integrated model with five determinants 
significantly predicted behavioral intentions at a fairly high level, R2=.54, F (6, 412) 
=80.36, p<.001.  The model accounted for 54% of explained variance in behavioral 
intentions. A summary of regression coefficients is presented in Table 4.5. It indicates 
that SN, PBC, and altruism significantly contributed to the model. Coefficient of 
standardized regression indicated that PBC was the strongest predictor (β= .49) whereas 
altruism was the weakest determinant (β= .10). ATT and paper-recycling knowledge 
failed to predict intentions. 
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Table 4.5: Regressing behavioral intentions on TPB and other variables (Thailand) 
Predictor Variables df R2 
 
Beta 
Attitudes (ATT) 410 .54***        .02 (ns) 
Subjective norms (SN)          .17*** 
Perceived behavioral control (PBC)          .49*** 
Altruism (ALT)          .10* 
Paper-recycling knowledge (KNOW)          .05 (ns) 
Past paper-recycling behavior   .12** 
*p<.05, **p<.01, ***p<.001 
 Predicting attitudes in the integrated model 
Regression results showed that the model significantly predicted attitudes at a 
moderate level, R2=.25, F (5, 411) =27.16, p<.001.  The model accounted for 25% of 
explained variance in attitudes. A summary of regression coefficients is presented in 
Table 4.6. It suggests that only altruism and interdependent SC significantly contributed 
to the model. Standardized regression coefficients indicated that altruism was the 
strongest predictor (β= .38) whereas interdependent SC was the second determinant 
(β= .17). Independent SC and paper-recycling knowledge failed to predict attitudes. 
Table 4.6: Regressing attitudes on variables (Thailand) 
Predictor Variables df R2 
 
Beta 
Altruism (ALT) 411 .25***        .38*** 
Interdependent self-construal (SCINT)          .17*** 
Independent self-construal (SCIND)          .03 (ns) 
Paper-recycling knowledge (KNOW)         -.26 (ns) 
Past paper-recycling behavior   .12* 
*p<.05, **p<.01, ***p<.001 
 Predicting subjective norms in the integrated model 
Regression results demonstrated that the model significantly predicted subjective 
norms but only weakly, R2=.13, F (3, 413) =20.14, p<.001.  The model with two different 
types of self-construal accounted for 13% of explained variance in subjective norms. As 
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presented in Table 4.7, only interdependent SC significantly predicted SN (β= .38) while 
independent SC was not significant. 
Table 4.7: Regressing subjective norms on variables (Thailand) 
Predictor Variables df R2 
 
Beta 
Interdependent self-construal (SCINT) 413 .13*** .23*** 
Independent self-construal (SCIND)   .05 (ns) 
Past paper-recycling behavior   .23*** 
*p<.05, **p<.01, ***p<.001 
 Predicting perceived behavioral control in the integrated model 
Regression results revealed that the model with altruism as the single determinant 
significantly predicted perceived behavioral control at a moderate level, R2=.32, F (2, 414) 
=97.67, p<.001.  As shown in Table 4.8, the model with altruism as the single predictor 
accounted for 32% of explained variance in subjective norms. The degree of prediction 
registered at a moderate level (β= .40). 
Table 4.8: Regressing perceived behavioral control on variables (Thailand) 
Predictor Variables df R2 
 
Beta 
Altruism (ALT) 414 .32 .40*** 
Past paper-recycling behavior   .31*** 
*p<.05, **p<.01, ***p<.001 
Regression Results for the United States Sample 
TPB model: Predicting behavioral intentions 
Regression results indicate that the overall TPB model, with ATT, SN, and PBC 
together, significantly predicted behavioral intentions at a fairly high level, R2=.62, F (4, 
427) =171.73, p<.001. The TPB model accounted for 62% of explained variance in 
behavioral intentions. A summary of regression coefficients in Table 4.9 shows the 
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strongest relationship for PBC (β= .26). Second to PBC was ATT (β= .22), and SN was 
the weakest predictor of intentions.  
Table 4.9: Regressing behavioral intentions on TPB variables (U.S) 
Predictor Variables df R2 
 
Beta 
Attitudes (ATT) 427 .62*** .22*** 
Subjective norms (SN)   .15*** 
Perceived behavioral control (PBC)   .26*** 
Past paper-recycling behavior   .39*** 
*p<.05, **p<.01, ***p<.001 
 Integrated model: Predicting behavioral intentions 
Regression results indicated that the integrated model with five determinants 
significantly predicted behavioral intentions at fairly strongly, R2=.63, F (6, 425) =122.07, 
p<.001.  The model accounted for 63% of explained variance in behavioral intentions. A 
summary of regression coefficients is presented in Table 4.10. It indicates that ATT, SN, 
PBC, and altruism significantly contributed to the model. Regression coefficients showed 
PBC as the strongest predictor (β= .23) while SN had the weakest influence on intentions 
(β= .12). Paper-recycling knowledge failed to significantly predict intentions. 
Table 4.10: Regressing behavioral intentions on TPB and other variables (U.S) 
Predictor Variables df R2 
 
Beta 
Attitudes (ATT) 425 .63***        .17*** 
Subjective norms (SN)          .12** 
Perceived behavioral control (PBC)          .23*** 
Altruism (ALT)          .15*** 
Paper-recycling knowledge (KNOW)          .06 (ns) 
Past paper-recycling behavior   .36*** 
*p<.05, **p<.01, ***p<.001 
 Predicting attitudes in the integrated model 
Regression results showed that the model significantly predicted attitudes at a 
moderate level, R2=.35, F (5, 426) =45.32, p<.001.  The model accounted for 35% of 
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explained variance in attitudes. A summary of regression coefficients is presented in 
Table 4.11. It indicates that only altruism and independent SC significantly contributed to 
the model, with altruism as the strongest predictor (β= .48), and independent SC as the 
only other significant determinant (β= .11). Interdependent SC and paper-recycling 
knowledge failed to predict attitudes. 
Table 4.11: Regressing attitudes on variables (U.S) 
Predictor Variables df R2 
 
Beta 
Altruism (ALT) 426 .35***        .48*** 
Interdependent self-construal (SCINT)          .06 (ns) 
Independent self-construal (SCIND)          .11** 
Paper-recycling knowledge (KNOW)          .07 (ns) 
Past paper-recycling behavior   .08 (ns) 
*p<.05, **p<.01, ***p<.001 
 Predicting subjective norms in the integrated model 
Regression results demonstrated that the model significantly predicted subjective 
norms at a weak level, R2=.21, F (3, 428) =38.94, p<.001. The model with two distinctive 
types of self-construal accounted for 21% of explained variance in subjective norms. As 
displayed in Table 4.12, both interdependent SC and independent SC significantly 
predicted SN but only weakly (β= .11 and β= .09, respectively). 
Table 4.12: Regressing subjective norms on variables (U.S) 
Predictor Variables df R2 
 
Beta 
Interdependent self-construal (SCINT) 428 .21*** .11* 
Independent self-construal (SCIND)   .09* 
Past paper-recycling behavior       .43*** 
*p<.05, **p<.01, ***p<.001 
 Predicting perceived behavioral control in the integrated model 
Regression results revealed that the model with altruism as the single determinant 
significantly predicted perceived behavioral control at a moderate level, R2=.27, F (2, 429) 
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=80.88, p<.001. The model accounted for 27% of explained variance in subjective norms. 
As shown in Table 4.13, the degree of prediction was moderate (β= .34). 
Table 4.13: Regressing perceived behavioral control on variables (U.S) 
Predictor Variable df R2 
 
Beta 
Altruism (ALT) 429 .27*** .34*** 
Past paper-recycling behavior    .29*** 
*p<.05, **p<.01, ***p<.001 
 
Results of Confirmatory Analysis of the TPB Model and the Integrated Models by 
Country: Structural Equation Modeling (SEM) 
 For the college-student samples in both countries, after conducting multiple 
regression in an exploratory fashion, structural equation modeling (SEM) was the 
statistical method used to investigate the predictive ability of the TPB model and the 
integrated model proposed in this research. The researcher used the results of multiple 
regression analyses from the former section, which suggested the causal relationships 
between key variables in the models, as guidelines in making decisions when fitting 
structural equation models throughout the confirmatory analysis phase.   
Measurement Models 
 The measurement models of the four latent variables in both datasets were tested 
to ensure the identification of models prior to computing structural equation modeling of 
the TPB and the integrated models. Conventionally, factor loadings of parcels should be 
at least 0.50 to assume construct reliability. Comrey and Lee (1992) suggest factor 
loadings in excess of 0.71 (50% overlapping variance) are considered excellent. Results 
in Table 4.14 reveal that factor loadings of all measurement models for both countries 
were highly favorable (above 0.70).  
 111
Table 4.14: Factor loadings of each set of observed variables/indicators on latent variable 
in measurement models 
Factor  
TH US 
 
Latent Variable 
A B C A B C 
Attitudes  .72 .86 .72 .86 .84 .88 
Subjective Norms  .90 .90 .86 .90 .90 .86 
Perceived Behavioral Control .97 .85 .75 .97 .85 .75 
Behavioral Intentions .92 .94 .88 .92 .94 .88 
 
 Since each measurement model had three observed variables/indicators, all 
models had zero degrees of freedom which indicated models as just identified. The just 
identified models were assumed to fit the data perfectly (Kline, 2005); although the 
adequacy of the measurement models could not be tested statistically, factor loadings 
strongly suggest adequacy. 
Structural Equation Modeling Results for the Thai Sample 
Thailand TPB Model 
The initial specification of the structural model based on the TPB framework was 
estimated by incorporating past behavior as a control variable that affected intentions (see 
Figure 4.1). The results of the originally specified model (Model A) showed the model χ2 
at 451.94 (df = 62, p<.001), CFI = .90, NNFI = .85, RMSEA = .12. The model accounted 
for 46% of explained variance in paper-recycling intentions. ATT did not predict 
intentions. PBC was the strongest predictor (β=.61, p<.001) while SN predicted 
intentions at a weaker level (β=.25, p<.001). The inadequate fit indices suggested re-
specification should be considered. 
Since TPB theorists also consider the connection among all predictors, the re-
specified model of this analysis captured relationships among the three TPB determinants. 
Covariance of ATT-SN, SN-PBC, and ATT-PBC were added. Results of the re-specified 
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model (Model B) showed a significantly smaller model χ2 at 207.59 (df = 59, p<.001), 
CFI = .96, NNFI = .94, and RMSEA = .08. The model accounted for 56% of explained 
variance in paper-recycling intentions. Structural coefficients indicated PBC as the 
strongest predictor (β=.58, p<.001). While SN significantly predicted intentions to a 
smaller extent (β=.19, p<.001), ATT was not significant.  
As preliminary analysis of correlations suggested that relationships between past 
behavior and three TPB determinants existed, the model was re-specified to achieve a 
better fit. Figure 4.3 illustrated the results of the re-specified model, which is a more 
powerful model of TPB in predicting paper-recycling intentions. In addition to including 
covariances among the three TPB determinants, the re-specified model dropped the non-
significant path of ATT-BHINT and correlated past behavior with ATT, SN, and PBC. 
As presented in Table 4.15, results of the alternate model (Model C) showed a 
significantly smaller model χ2 at 129.48 (df = 57, p<.001), CFI = .98, NNFI = .97, and 
RMSEA = .06. The model accounted for 59% of explained variance in paper-recycling 
intentions. Structural coefficients indicated PBC as the most powerful predictor (β=.57, 
p<.001) whereas SN significantly predicted intentions at a lower level (β=.20, p<.001).   
Table 4.15:  Significant improvement of the model χ2 and other fit indices of alternate 
structural equation models for the TPB model for the Thai sample 
 
Model df Model  
χ2 
df∆ Model 
χ2∆ 
Significan
t Level of  
χ2 
Difference 
Test* 
CFI NNFI RMSEA 
A (initial) 62 451.94 - - - .90 .85 .12 
B (re-specified) 59 207.59 3 244.35 <.001 .96 .94 .08 
C(final) 57 129.48 2 78.11 <.001 .98 .97 .06 
* χ2 critical values at p=.001 
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Figure 4.3: Path coefficients of the final structural equation model (Model C) of TPB for 
paper-recycling intentions for the Thai sample (Note: *p<.05, **p<.01, ***p<.001) 
 
Thailand integrated model 
The integrated model of paper-recycling intentions for the Thai sample was tested 
using the originally specified model (see Figure 4.2). The results of the first structural 
model (Model A) showed the model χ2 at 545.40 (df = 111, p<.001), CFI = to .90, NNFI 
= .86, and RMSEA = .10. The model accounted for 49% of explained variance in paper-
recycling intentions. ATT did not predict intentions. PBC was the strongest predictor 
(β=.58, p<.001), and SN predicted intentions to a much lesser degree (β=.22, p<.001). 
Altruism significantly predicted BHINT (β=.11, p<.05), ATT (β=.48, p<.001), and PBC 
(β=.45, p<.001). Interdependent SC significantly predicted ATT (β=.19, p<.001) and SN 
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(β=.27, p<.001) whereas independent SC failed to predict both variables. Knowledge was 
not a significant predictor of ATT and BHINT. The fit indices strongly suggested the 
need to re-specify the model. 
The model was re-specified by excluding non-significant paths and variables 
along with adding covariances of the three TPB determinants as in the TPB model. 
Results of the re-specified model (Model B) showed a significantly smaller model χ2 at 
323.63 (df = 82, p<.001), CFI = .94, NNFI = .91, and RMSEA = .08. The model 
accounted for 52% of explained variance in paper-recycling intentions. PBC was the 
strongest predictor (β=.55, p<.001) of intentions, and SN predicted intentions more 
weakly (β=.19, p<.001). Altruism significantly predicted BHINT (β=.12, p<.01), ATT 
(β=.38, p<.001), and PBC (β=.34, p<.001). Interdependent SC significantly predicted 
ATT (β=.20, p<.001) and SN (β=.21, p<.001).  Even though the current model fit the data 
better than the original one, the fit indices did not reach adequate levels. Therefore, the 
model was re-specified by incorporating the connection between past behavior and three 
TPB determinants as suggested by the preliminary analysis. 
The re-specified model (Model C) demonstrated a significantly smaller model χ2 
at 256.99 (df = 79, p<.001), CFI = .96, NNFI = .93, RMSEA = .07. The model accounted 
for 55% of explained variance in paper-recycling intentions. PBC remained the strongest 
predictor of intentions (β=.55, p<.001) while SN predicted intentions at a much smaller 
degree (β=.18, p<.001). Altruism significantly predicted BHINT (β=.11, p<.01), ATT 
(β=.37, p<.001), and PBC (β=.29, p<.001). Interdependent SC significantly predicted 
ATT and SN at the same level (β=.20, p<.001).  
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In order to obtain the best model fit, the researcher re-specified the model one 
more time, linking variables that were potentially and theoretically correlated such as 
altruism and SN, altruism and interdependent SC, as well as altruism and past behavior. 
As presented in Table 4.16, results of the alternate model and final (Model D) in Figure 
4.4 revealed significant improvement. The model χ2 significantly reduced to 149.87 (df = 
76 p<.001), CFI = .98, NNFI = .97, RMSEA = .05. The model accounted for 60% of 
explained variance in paper-recycling intentions.  
Table 4.16:  Significant improvement of the model χ2 and other fit indices of alternate 
structural equation models for the integrated model for the Thai sample 
 
Model df Model 
χ2 
df∆ Model 
χ2∆ 
Significan
t Level of  
χ2 
Difference 
Test * 
CFI NNFI RMSEA 
A (initial) 111 545.40 - - - .90 .86 .10 
B (re-specified) 82 323.63 29 221.77 <.001 .94 .91 .08 
C (re-specified) 79 256.99 3 66.64 <.001 .96 .93 .07 
D (final) 76 149.87 3 107.12 <.001 .98 .97 .05 
* χ2 critical values at p=.001 
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Figure 4.4: Path coefficients of the final structural equation model (Model D) of the 
integrated model for paper-recycling intentions for the Thai sample (Note: *p<.05, 
**p<.01, ***p<.001)  
 
Structural coefficients in Figure 4.4 show PBC as the strongest predictor of paper-
recycling intentions (β=.48, p<.001) while SN predicted intentions at a much weaker 
level (β=.18, p<.001). Altruism significantly predicted BHINT (β=.10, p<.01), ATT 
(β=.45, p<.001), and PBC (β=.48, p<.001). Interdependent SC significantly predicted 
ATT (β=.17, p<.001) and SN (β=.23, p<.001).  
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Structural Equation Modeling Results for the United States Sample 
U.S. TPB Model 
The initial specification of the structural model based on the TPB framework was 
estimated by incorporating past behavior as a control variable that influenced intentions 
(see Figure 4.1). The results of the first specified model (Model A) showed the model χ2 
at 647.19 (df = 62, p<.001) with CFI = .88, NNFI = .82, and RMSEA = .15. The model 
accounted for 48% of explained variance in paper-recycling intentions. PBC was the 
strongest predictor (β=.37, p<.001), followed by ATT (β=.29, p<.001) and SN (β=.20, 
p<.01). The fit indices suggested the need to re-specify the model. 
As in the TPB model of Thailand, the re-specified model captured relationships 
among the three TPB determinants. Covariances of ATT-SN, SN-PBC, and ATT-PBC 
were added. Results of the re-specified model (Model B) showed a significantly smaller 
model χ2 at 271.24 (df = 59, p<.001), CFI = .96, NNFI = .93, and RMSEA = .09. The 
model accounted for 58% of explained variance in paper-recycling intentions. Structural 
coefficients indicated PBC as the strongest predictor (β=.33, p<.001), followed by ATT 
(β=.25, p<.001) and SN (β=.17, p<.01). The fit indices suggested re-specifying the model 
further to achieve a better fit. 
Table 4.17:  Significant improvement of the model χ2 and other fit indices of alternate 
structural equation models for the TPB model for the United States sample 
 
Model df Model  
χ2 
df∆ Model 
χ2∆ 
Significant 
Level of  
χ2 
Difference 
Test * 
CFI NNFI RMSEA
A (initial) 62 647.19 - - - .88 .82 .15 
B (re-specified) 59 271.24 3 375.95 <.001 .96 .93 .09 
C(final) 57 129.81 2 141.43 <.001 .99 .98 .06 
* χ2 critical values at p=.001 
 118
As it was in the TPB model for the Thai sample, the preliminary analysis of 
correlations suggested adding relationships between past behavior and the three TPB 
determinants to the model. Accordingly, the model was re-specified to attain a better fit. 
Figure 4.5 displays the results of the re-specified model, which disclosed a more vigorous 
model of TPB in predicting paper-recycling intentions. As shown in Table 4.17, results of 
the alternate and final model (Model C) showed a significantly smaller model χ2 at 
129.81 (df = 57, p<.001), CFI = .99, NNFI = .98, RMSEA = .06. The model accounted 
for 67% of explained variance in paper-recycling intentions. Structural coefficient 
revealed PBC as the most powerful predictor (β=.30, p<.001). Second to PBC was ATT 
(β=.22, p<.001) whereas SN was the weakest predictor of (β=.16, p<.01).   
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Figure 4.5: Path coefficients of the final structural equation model (Model C) of TPB for 
paper-recycling intentions for the United States sample (Note: *p<.05, **p<.01, 
***p<.001) 
 
U.S. integrated model  
The integrated model of paper-recycling intentions for the U.S. sample was first 
tested using the originally specified model (see Figure 4.2). The results of the initial 
model (Model A) showed the model χ2 at 785.39 (df = 111, p<.001), CFI = .87, NNFI 
= .82, and RMSEA = .12. The model accounted for 52% of explained variance in paper-
recycling intentions. PBC was the strongest predictor of intentions (β=.34, p<.001). 
Second to PBC was ATT (β=.22, p<.001), and SN was the weakest predictor (β=.15, 
p<.001). Altruism significantly predicted BHINT (β=.15, p<.01), ATT (β=.56, p<.001), 
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and PBC (β=.47, p<.001). Interdependent SC was not a predictor of ATT but 
significantly predicted SN (β=.14, p<.01). Independent SC significantly and equally 
predicted ATT and SN (β=.11, p<.05). Knowledge failed to predict BHINT but 
significantly and weakly predicted ATT (β=.10, p<.05). The fit indices called for re-
specification of the model. 
Similar to the TPB model, the re-specified model (Model B) incorporated 
correlations among the three TPB determinants. As shown in Table 4.17, the model χ2 
significantly reduced to 613.44 (df = 108, p<.001), CFI = .90, NNFI = .86, RMSEA = .10. 
The model accounted for 52% of explained variance in paper-recycling intentions. PBC 
was the strongest predictor of intentions (β=.31, p<.001), followed by ATT (β=.19, 
p<.001), altruism (β=.17, p<.001), and SN (β=.14, p<.01). Altruism also significantly 
predicted ATT (β=.38, p<.001) and PBC (β=.34, p<.001). Interdependent SC was a 
significant predictor of both ATT (β=.11, p<.05) and SN (β=.13, p<.01) whereas 
independent SC significantly predicted only ATT (β=.12, p<.05). Knowledge failed to 
predict either ATT or BHINT. The fit indices implied that the model should be re-
specified to achieve a better fit. 
The model was re-specified by eliminating non-significant paths and variable as 
well as incorporating the correlations between past behavior and the three TPB 
determinants as implied by the preliminary analysis. Results of the re-specified model 
(Model C) revealed that the model fit the data at a reasonable level with a significantly 
smaller model χ2 at 380.41 (df = 92, p<.001), CFI = .94, NNFI = .92, RMSEA = .09. The 
model accounted for 61% of explained variance in paper-recycling intentions. PBC 
remained the strongest predictor of intentions (β=.29, p<.001), followed by ATT (β=.17, 
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p<.001), altruism (β=.15, p<.001), and SN (β=.15, p<.01). Altruism also significantly 
predicted ATT (β=.36, p<.001) and PBC (β=.21, p<.001). Interdependent SC 
significantly predicted both ATT (β=.11, p<.05) and SN (β=.12, p<.01) whereas 
independent SC significantly but weakly predicted ATT (β=.09, p<.05). Although the 
present model fit the data better than the initial one, the fit indices did not reach the 
favorable levels. The model was re-specified by incorporating the correlation between 
altruism and SN.   
Results of the re-specified model (Model D) showed a significant improvement in 
model fit with the smaller model χ2 at 297.08 (df = 91, p<.001). CFI = .96, NNFI = .94, 
RMSEA = .07. The model accounted for 62% of explained variance in paper-recycling 
intentions. PBC significantly predicted intentions at the highest level (β=.29, p<.001), 
followed by ATT (β=.17, p<.01), SN (β=.15, p<.01) and altruism (β=.14, p<.001). 
Altruism significantly predicted ATT (β=.55, p<.001) and PBC (β=.35, p<.001). Whereas 
Interdependent SC fell short of predicting ATT and SN, independent SC significantly 
predicted ATT weakly (β=.09, p<.05). Hence, in order to acquire the best fit model, the 
model was re-specified by excluding non-significant paths along with the interdependent 
SC variable. Additionally, the correlation between altruism and past behavior was 
incorporated. 
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Table 4.18:  Significant improvement of the model χ2 and other fit indices of alternate 
structural equation models for the integrated model for the United States sample 
 
Model df Model 
χ2 
df∆ Model 
χ2∆ 
Significant 
Level of  
χ2 
Difference 
Test * 
CFI NNFI RMSEA
A (initial) 111 785.39 - - - .87 .82 .12 
B (re-
specified) 
108 613.44 3 171.95 <.001 .90 .86 .10 
C (re-
specified) 
92 380.41 16 233.03 <.001 .94 .92 .09 
D (re-
specified) 
91 297.08 1 83.33 <.001 .96 .94 .07 
E (final) 77 179.97 14 117.11 <.001 .98 .97 .06 
* χ2 critical values at p=.001 
Figure 4.6 demonstrates significant improvement of the re-specified (final) model. 
As shown in Table 4.18, the model χ2 of the alternate model (Model E) significantly 
reduced to 179.97 (df = 77 p<.001), CFI = .98, NNFI = .97, and RMSEA = .06. The 
model accounted for 67% of explained variance in paper-recycling intentions. Structural 
coefficients of determination in Figure 4.6 showed PBC as the strongest predictor (β=.29, 
p<.001), followed by ATT (β=.16, p<.01), SN (β=.14, p<.01) and altruism (β=.13, 
p<.001). Altruism also significantly predicted ATT (β=.59, p<.001) and PBC (β=.47, 
p<.001). Independent SC significantly predicted ATT but weakly (β=.09, p<.05).  
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Figure 4.6: Path coefficients of the final structural equation model (Model E) of the 
integrated model for paper-recycling intentions for the United States sample (Note: 
*p<.05, **p<.01, ***p<.001) 
 
 
Comparison of the TPB Model and the Integrated Model across Countries:  
Multi-Group Structural Equation Modeling (MSEM) 
 With the aim of comparing models across the two samples of college students, 
multi-group structural equation modeling (MSEM) was the statistical method employed 
to investigate the predictive ability of the TPB model and, especially, the integrated 
model proposed in the study. Additionally, a comparison of the two models will also be 
conducted to determine whether the integrated model fits the data better than the TPB. As 
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in other structural equation models tested here, the MSEM analyses controlled for the 
past paper-recycling variable. 
Multi-Group Structural Equation Modeling (MSEM) Results for TPB 
 Fitting the multi-group structural equation model (MSEM) began by adopting the 
alternate (final) structural equation model derived from the previous SEM analysis for the 
U.S. sample that included all significant causal paths and correlations among variables. In 
order to compare results between Thai and U.S. samples, the researcher tested initially 
the universal model with all equally constrained parameters of the two groups (as 
explained in Chapter Three).  
Results of the universal model revealed the model χ2 at 538.26 (df = 147, p<.001), 
CFI = .96, NNFI = .94, RMSEA = .06. The model accounted for equivalent explained 
variance (62%) in paper-recycling intentions of both samples. Identical in both groups, 
PBC was the strongest predictor (β=.38, p<.001) while ATT and SN significantly but 
more weakly predicted intentions (β=.14, p<.001 and β=.20, p<.001, respectively). Since 
the model applied the scalar invariance technique, which possibly affect the accurate 
prediction for each sample, it is best to test for the most suitable model by relaxing some 
parameters to allow them to vary by group. Consequently, 10 equality constraints 
(including 3 paths, 2 covariances, and 5 variances) were removed (one at a time) based 
on the significant improvement of the model χ2 along with the improvement of other fit 
indices. 
Results of the final TPB MSEM produced a model χ2 of 354.93 (df = 137, p<.001), 
CFI = .98, NNFI = .97, RMSEA = .04. The model accounted for 53% of explained 
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variance in paper-recycling intentions for the Thai sample and 67% of explained variance 
in intentions for the U.S. sample (see MSEM figures in Appendix J). 
Table 4.19: Parameter estimates of the final MSEM of the TPB Model 
Parameter Estimates (β)  
Prediction Both Samples 
(Identical β) 
Thailand U.S. 
 
Significant Difference of β 
(p=.001) 
ATT ? BHINT - .07 (ns) .18*** n/a 
SN ? BHINT - .22*** .18*** Not significantly different 
PBC ? BHINT - .44*** .37*** Significantly different 
ATT --- SN - .49*** .67*** Significantly different 
ATT --- PBC - .52*** .44*** Significantly different 
SN --- PBC .59*** - - n/a 
*p<.05, **p<.01, ***p<.001  
Table 4.19 presents structural coefficients for the three TPB predictors on 
intentions. For Thailand, PBC was the strongest predictor (β=.44, p<.001), followed by 
SN (β=.22, p<.001). ATT failed to predict intentions.  
Similar to Thailand’s result, PBC of the U.S. sample was the most significant 
predictor of intentions (β=.37, p<.001) while ATT and SN significantly and equally 
predicted intentions more weakly (β=.18, p<.001). 
Tests of parameter estimates difference (see details in Appendix N) revealed a 
significant difference of the perceived behavioral control-behavioral intentions 
relationship between the Thai and U.S. samples. However, there was no significant 
difference of the subjective norms-behavioral intentions relationship between the two 
samples. 
Multi-Group Structural Equation Modeling (MSEM) Results for the Integrated Model 
The specified multi-group structural equation model (MSEM) for the integrated 
model was built upon the alternate (final) structural equation model derived from the 
previous SEM analyses for both Thai and U.S. samples. As a result, the initial model of 
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MSEM included all significant causal paths and correlations among variables of both 
groups. Similar to conducting the MSEM of TPB, fitting the integrated model initially 
began with the universal model for which all parameters were constrained to be equal 
between the two samples. Since paper-recycling knowledge fell short in predicting both 
ATT and BHINT in the separate SEM analyses of both Thai and U.S. samples, the 
observed variable was thus removed prior to fitting the initial model. 
Results of the universal model revealed the model χ2 at 726.64 (df = 225, p<.001), 
CFI = .95, NNFI = .93, RMSEA = .05. The model accounted for equivalent explained 
variance (62%) in paper-recycling intentions of both samples. Identical in both samples, 
PBC was the strongest predictor (β=.36, p<.001) while ATT and SN significantly 
predicted intentions more weakly (β=.10, p<.01 and β=.18, p<.001, respectively). 
Altruism significantly predicted ATT (β=.53, p<.001), PBC (β=.47, p<.001) and BHINT 
(β=.13, p<.001). Whereas interdependent SC significantly predicted both ATT and SN 
but weakly (β=.10, p<.05, β=.18, p<.01, respectively), independent SC significantly 
predicted only ATT (β=.07, p<.05).  
Similar to the dilemma encountered in fitting the TPB multi-group structural 
equation model, implementing the scalar invariance procedure may have affected the 
accurate prediction for the two independent samples. Thus, to obtain the best model fit, 
some parameters were freed to vary by sample. Based on the significant improvement of 
the model χ2 in conjunction with the improvement of other fit indices, seven equality 
constraints (3 paths, 1 covariance, 3 variances) were relaxed (one at a time).  
Results of the final MSEM analysis for the integrated model revealed the model 
χ2 at 572.05 (df = 218, p<.001), CFI = .96, NNFI = .95, RMSEA = .04. The model 
 127
accounted for 55% of explained variance in paper-recycling intentions for the Thai 
sample and 67% of explained variance in intentions for the U.S. sample (see MSEM 
figures in Appendix K). 
Table 4.20: Parameter estimates of the final MSEM of the integrated model 
Parameter Estimates (β)  
Prediction Both Samples 
(Identical β) 
Thai  U.S. 
 
Significant Difference of β 
(p=.001) 
ATT ? BHINT - ns .13** n/a 
SN ? BHINT - .20*** .17*** Not significantly different 
PBC ? BHINT - .41*** .35*** Significantly different 
ALT ? ATT .53*** - - n/a 
ALT ? PBC .47*** - - n/a 
ALT ? BHINT - .13*** .11*** Not significantly different 
SCINT ? ATT .10*** - - n/a 
SCINT ? SN .19*** - - n/a 
SCIND ? ATT .07* - - n/a 
SCIND ? SN ns - - n/a 
KNOW ? ATT ns - - n/a 
KNOW ? BHINT ns - - n/a 
ATT --- SN - .26*** .46*** Not significantly different 
ATT --- PBC .29*** - - n/a 
SN --- PBC .41*** - - n/a 
*p<.05, **p<.01, ***p<.001 
Table 4.20 displays structural coefficients for key predictors of intentions 
(BHINT), attitudes (ATT), subjective norms (SN), and perceived behavioral control 
(PBC). Correspondingly, several parameter estimates indicated equivalent values of 
predicted relationships for both samples. ATT was significantly and strongly predicted by 
ALT (β=.53, p<.001), followed by SCINT and SCIND (β=.10, p<.001 and β=.07, p<.05, 
respectively). SN was only predicted by SCINT to a very minor extent (β=.19, p<.01). 
ALT significantly determined PBC at a relatively strong level (β=.47, p<.001). On the 
other hand, SCIND failed to predict SN in either sample.  
At the same time, several other parameter estimates varied by sample. For the 
Thai sample, PBC significantly and strongly predicted intentions (β=.41, p<.001). Other 
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significant determinants of BHINT were SN (β=.20, p<.001) and ALT (β=.13, p<.001). 
On the other hand, BHINT was not predicted by ATT.  
For the U.S. sample, PBC was also the most significant predictor of intentions 
(β=.35, p<.001). Other significant determinants of BHINT included ATT (β=.13, p<.01), 
SN (β=.17, p<.001), and ALT (β=.11, p<.001). 
Tests of parameter estimates difference (see details in Appendix O) revealed a 
significant difference of the perceived behavioral control-behavioral intentions 
relationship between the Thai and U.S. samples. On the other hand, no significant 
difference was found for the subjective norms-behavioral intentions and the altruism-
behavioral intentions relationships between the two samples. 
 
Results of Correlation Analysis: Relationship between Two Measures of Intentions 
 
 The relationship of the two measures of intentions, behavioral intentions and 
implementation intentions, was investigated by conducting the Pearson’s product-
moment correlation analysis. Results in Table 4.21 illustrate that the two intention 
measures for both Thai and U.S. samples significantly, positively, and strongly correlated, 
r=.54 (p<.001) and r=.60 (p<.001), respectively. 
Table 4.21: Correlation between behavioral intentions and implementation intentions 
Thailand U.S.  
Variables df r df r 
Behavioral intentions and 
Implementation intentions 
 
414 
 
.54*** 
 
430 
 
.60*** 
*p<.05, **p<.01, ***p<.001 
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Summary of Results by Research Questions (RQ) and Hypotheses (H) 
 Based on the results from the confirmatory analyses illustrated in the preceding 
section, the proposed research questions and hypotheses are responded to as follows 
along with a brief summary of findings presented in Table 4.22. 
TPB Determinants: 
H1: Attitudes toward behavior and subjective norms significantly predict 
behavioral intentions to recycle paper materials. 
By testing the TPB and the integrated models for the two countries, the separate 
SEM analyses yielded the following findings for H1a and H1b. 
H1a: Attitudes significantly predict behavioral intentions. 
The SEM results for Thai sample revealed that attitude was not a significant 
predictor of intentions, but the influence of attitudes on intentions was significant in the 
U.S. sample. 
H1b: Subjective norms significantly predict behavioral intentions. 
 The SEM results for both samples demonstrated that subjective norms 
significantly predicted intentions. 
 Therefore, it can be concluded that the results partially supported hypothesis H1. 
RQ1: Does perceived behavioral control significantly predict behavioral 
intentions to recycle paper materials? 
 The SEM results for both Thai and the U.S. samples demonstrated that perceived 
behavioral control was the most powerful determinant of intentions, especially for the 
Thai sample for which the structural coefficient was much greater than that of other 
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predictors. Hence, the conclusion is that perceived behavioral control significantly 
predicted behavioral intentions to recycle paper materials. 
Altruism: 
H2: Altruism directly and significantly predicts behavioral intentions to recycle 
paper materials. 
The SEM results for both Thai and U.S. samples showed significant influence of 
altruism on intentions, although the strength of the relationship was low. Thus, it can be 
concluded that the results supported hypothesis H2. 
RQ2: Does altruism significantly predict attitudes and perceived behavioral 
control? 
The SEM analyses for the integrated model by country yielded the following 
findings for RQ2a and RQ2b. 
RQ2a: Does altruism significantly predict attitudes? 
The SEM results for both Thai and the U.S. samples showed significant prediction 
of attitudes by altruism at relatively strong levels. 
RQ2b: Does altruism significantly predict perceived behavioral control? 
The SEM results for both Thai and U.S. samples revealed that altruism 
significantly predicted perceived behavioral control at moderate levels.  
Therefore, the conclusion is that altruism significantly predicted both attitudes 
and perceived behavioral control. 
Self-Construal: 
RQ3: Do different types of self-construal (interdependence, independence)  
significantly predict attitudes and subjective norms? 
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The SEM analyses of the integrated model by country disclosed several findings 
for RQ3a, RQ3b, RQ3c, and RQ3d. 
RQ3a: Does interdependent self-construal significantly predict attitudes? 
 The SEM results for the Thai sample revealed significant but weak influence of 
interdependent self-construal on attitudes. In contrast, there was no influence of 
interdependent self-construal on attitudes for the U.S. sample 
RQ3b: Does interdependent self-construal significantly predicts subjective norms? 
 Likewise, the SEM results for the Thai sample revealed a significant effect of 
interdependent self-construal on subjective norms but weak. On the other hand, 
interdependent self-construal did not predict subjective norms in the U.S. 
RQ3c: Does independent self-construal significantly predict attitudes? 
The SEM results for the Thai samples showed no influence of independent self-
construal on attitudes whereas the effect of independent self-construal was significant but 
weak for the U.S. sample. 
RQ3d: Does independent self-construal significantly predict subjective norms? 
 Comparable in the two countries, the SEM results for Thai and U.S. sample 
showed no significant effect of independent self-construal on subjective norms.  
 Therefore, the conclusion is that the two types of self-construal (interdependent vs. 
independent) influenced attitudes and subjective norms in the two countries in different 
ways. For the Thai sample, only interdependent self-construal significantly predicted 
attitudes and subjective norms. For the U.S. sample, only independent self-construal 
significantly predicted attitudes only. 
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Paper-recycling Knowledge: 
H3: Paper-recycling knowledge directly and significantly predicts behavioral 
intentions to recycle paper materials. 
 Results of the SEM analyses for both Thai and U.S. samples showed no 
significant influence of paper-recycling knowledge on intentions. Therefore, the results 
did not support hypothesis H3. 
RQ4: Does paper-recycling knowledge contribute to the predictability of attitudes 
toward behavioral intentions? 
The SEM results of both samples demonstrated that there was no significant effect 
of paper-recycling knowledge on intentions. Thus, the conclusion is that paper-recycling 
knowledge does not contribute to the predictability of attitudes toward behavioral 
intentions to recycle paper. 
Moderating Effects: Individualism and Collectivism: 
RQ5: Do different cultural orientations of society (individualism (I), collectivism 
(C)) moderate the relationships between attitudes and behavioral intentions as 
well as between subjective norms and behavioral intentions? 
Through the use of the multi-group structural equation modeling (MSEM) method, 
the analyses of the integrated model revealed the following findings for RQ5a and RQ5b. 
RQ5a: Do different cultural orientations of society (I-C) moderate the relationship 
between attitudes and behavioral intentions? 
 The MSEM results of the integrated model demonstrated that attitudes 
significantly predicted intentions in both the TPB and the integrated models for the U.S. 
sample (individualistic culture), but failed to predict intentions in both models for Thai 
 133
sample (collectivistic culture). Hence, the conclusion is that different cultural orientations 
of society moderated the relationship between attitudes and behavioral intentions. 
RQ5b: Do different cultural orientations of society (I-C) moderate the relationship 
between subjective norms and behavioral intentions? 
The MSEM results of the integrated model revealed that subjective norms 
significantly predicted intentions in the TPB and the integrated models of both countries, 
even though weak. Thus, the conclusion is that different cultural orientations of society 
do not moderate the relationship between subjective norms and behavioral intentions. 
In conclusion, the results provided only partial support for the moderating effects 
of different cultural orientations (individualism-collectivism) on the relationships 
between attitudes and behavioral intentions as well as between subjective norms and 
behavioral intentions.  
Comparison of the TPB Model and the Integrated Model: 
H4: The integrated model of paper-recycling behavior will better fit the data than 
the simpler TPB. 
 Results of MSEM determined that the R2 of the TPB and the integrated models 
were almost identical for both samples. Additionally, when comparing R2 of the MSEM 
models exclusive of past behavior as a control variable, the R2 of both samples decreased 
only slightly for both the TPB model (from .53 to .51 for the Thai sample and from .67 
to .61 for the U.S. sample) and the integrated model (from .55 to .53 for the Thai sample 
and from .67 to .61 for the U.S. sample) (see details of MSEM figures in Appendices L 
and M).  
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Furthermore, the ratio of the model χ2 for the integrated model was slightly larger 
than that for the TPB model, even though the degree of difference was minute (ratio 
difference=.03). Two types of fit indices also showed a slightly better fit for the TPB 
model to the data than the integrated model (CFI=.98 and .96, NNFI=.97 and .95, 
respectively).    
Therefore, the conclusion is that the results did not support the hypothesis H4. 
Behavioral Intentions and Implementation Intentions: 
RQ6: Are measures of behavioral intentions and implementation intentions 
significantly correlated? 
Results of the correlation analyses for Thai and U.S. samples revealed a 
significant, positive, and relatively high correlation between the two measures of 
intentions. Therefore, the conclusion is that the behavioral intentions measure and the 
implementation intentions measure are significantly correlated. 
The following tables illustrate the summary of research findings by research 
questions and hypotheses proposed in Chapter Two. 
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Table 4.22: Summary of SEM, MSEM, and correlation results of H1- H4 and RQ1 - RQ6 
for the Thai sample and the United States sample 
 
Results from SEM of the Integrated Model  
by Country 
 
Hypothesis/Research Questions 
Thai Sample (n=417) U.S. Sample (n=432) 
TPB Determinants: 
 
  
H1a:   ATT ? BHINT Rejected Supported (β=.16**) 
H1b:  SN ? BHINT Supported (β=.18***) Supported (β=.14**) 
RQ1:    PBC ? BHINT Yes (β=.54***) Yes (β=.29***) 
Altruism: 
 
  
H2:       ALT ? BHINT Supported (β=.10*) Supported (β=.13***) 
RQ2a:  ALT ? ATT Yes (β=.45***) Yes (β=.59***) 
RQ2b:  ALT ? PBC Yes (β=.48***) Yes (β=.47***) 
Self-Construal: 
 
  
RQ3a:   SCINT ? ATT Yes (β=.17***) No 
RQ3b:   SCINT ? SN Yes (β=.23***) No 
RQ3c:   SCIND ? ATT No Yes (β=.09*) 
RQ3d:   SCIND ? SN No No 
Paper-recycling Knowledge: 
 
  
H3:       KNOW ? BHINT Rejected Rejected 
RQ4:    KNOW ? ATT Rejected Rejected 
 
Fit Indices: 
CFI .98 .98 
NNFI .97 .97 
RMSEA .05 .06 
Model χ2 149.87 179.97 
d.f. 76 77 
Results from MSEM of the Integrated Model  
 (Thai Sample: n=417 & U.S. Sample: n=432) 
Moderating Effects—Individualism vs. Collectivism:  
 
RQ5a:  Different cultural 
orientations of society (I-C) 
moderate the relationships 
between ATT and BHINT. 
Yes – ATT significantly and positively predicted 
BHINT only for the U.S. sample, but failed to predict 
BHINT for the Thai sample 
(US’ β=.13**) 
RQ5b:  Different cultural 
orientations of society (I-C) 
moderate the relationships 
between SN and BHINT. 
No – SN significantly and positively predicted BHINT 
for both samples at a similar level  
(TH’s β=.20***, US’ β=.17***) 
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Table 4.22 (continued): Summary of SEM, MSEM, and correlation results of H1- H4 and 
RQ1 - RQ6 for the Thai sample and the United States sample 
 
Results from MSEM of the TPB Model and  
the Integrated Model 
 
Hypothesis/Research Questions 
 (Thai Sample: n=417 & U.S. Sample: n=432) 
Comparison—TPB Model vs. Integrated Model: 
 
H4:    The integrated model fits 
the data better than the TPB 
model. 
Rejected – because (a) the R2 of the models for both 
samples were almost identical, and (b) the ratio of the 
model χ2 for the integrated model was slightly larger 
than that of the TPB model (difference=.03).  
  
TPB Model 
 
The Integrated Model 
Fit Indices: 
CFI .98 .96 
NNFI .97 .95 
RMSEA .04 .04 
Model χ2 354.93 572.05 
d.f.  137 218 
R2 TH=.53; US=.67 TH=.55; US=.67 
Ratio of the Model χ2/df 354.932/137 = 2.59 572.046/218 = 2.62 
Correlations—Behavioral Intentions and Implementation Intentions: 
RQ6:    BHINT --- IMINT Yes (r=.54***) Yes (r=.60***) 
Notes: (1) ATT = Attitudes, SN = Subjective norms, PBC = Perceived behavioral control,  
ALT = Altruism, SCINT = Interdependent self-construal, SCIND = Independent 
self-construal, KNOW = Knowledge, BHINT = Behavioral intentions, IMINT = 
Implementation intentions. 
(2) SEM and MSEM analyses were conducted by controlling for past paper-
recycling behavior. 
(3) *p<.05, **p<.01, ***p<.001 
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Table 4.22 (continued): Summary of SEM, MSEM, and correlation results of H1- H4 and 
RQ1 - RQ6 for the Thai sample and the United States sample 
 
Results from MSEM of the TPB Model and  
the Integrated Model 
 
Hypothesis/Research Questions 
 (Thai Sample: n=417 & U.S. Sample: n=432) 
Comparison - - TPB Model vs. Integrated Model: 
 
H4:    The integrated model fits 
the data better than the TPB 
model. 
Rejected – because (a) the R2 of the models for both 
samples were almost identical, and (b) the ratio of the 
model χ2 for the integrated model was slightly larger 
than that of the TPB model (difference=.03).  
  
TPB Model 
 
The Integrated Model 
Fit Indices: 
CFI .98 .96 
NNFI .97 .95 
RMSEA .04 .04 
Model χ2 354.93 572.05 
d.f.  137 218 
R2 TH=.53; US=.67 TH=.55; US=.67 
Ratio of the Model χ2/df 354.932/137 = 2.59 572.046/218 = 2.62 
Correlations - - Behavioral Intentions and Implementation Intentions: 
RQ6:    BHINT --- IMINT Yes (r=.54***) Yes (r=.60***) 
Notes: (1) ATT = Attitudes, SN = Subjective norms, PBC = Perceived behavioral control,  
ALT = Altruism, SCINT = Interdependent self-construal, SCIND = Independent 
self-construal, KNOW = Knowledge, BHINT = Behavioral intentions, IMINT = 
Implementation intentions. 
(2) SEM and MSEM analyses were conducted by controlling for past paper-
recycling behavior. 
(3) *p<.05, **p<.01, ***p<.001 
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CHAPTER FIVE 
DISCUSSION 
 The goal of this study was to investigate how the integrated model of paper 
recycling predicts college students’ behavior in two distinct types of society (collectivist 
and individualist). This study was an effort to understand the following four key themes: 
(a) the predictive power of the integrated model proposed in this research, which posits 
the influence of three TPB determinants (attitudes, subjective norms, and perceived 
behavioral control), two types of self-construal (interdependent and independent), and 
paper-recycling knowledge on behavioral intentions; (b) the moderating effects of 
individualism vs. collectivism on the link between attitudes and intentions as well as the 
link between subjective norms and intentions; (c) the comparison of the predictability of 
the TPB model and the proposed integrated model; and (d) the relationship between two 
measures of intentions: behavioral intentions and implementation intentions. The results 
of this study were anticipated to provide theoretical and practical insights concerning how 
to create effective communication campaigns to promote paper-recycling actions among 
audiences in culturally contrasting societies. 
The above objectives were achieved by conducting cross-sectional survey 
research of a college-student sample in two culturally distinct societies: Thailand, 
representing collectivistic culture, and the United States, representing individualistic 
culture. Participants were young college students recruited from a major public university 
in each country. Structural equation modeling, employed to test the specified predictive 
relationships, demonstrated that only some variables in the integrated model were 
significant predictors; the predictive power of the integrated model for the two samples 
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varied. Thus, the study provided partial support for the proposed model. In addition, the 
test of the correlation between the two intention measures showed a significant 
relationship.  
This chapter is a discussion of major findings with reference to literature 
discussed in Chapter Two. Implications for designing effective communication 
campaigns and interventions to encourage recycling actions are presented in the 
subsequent section. The chapter will then discuss the limitations of the study along with 
possible directions for future research. 
Discussion of Major Findings 
 The predictability of three TPB determinants. Findings concerning the predictive 
power of TPB in this study raise a theoretical query regarding the generalizability of the 
model to explain paper-recycling behaviors among diverse populations. Occasionally, 
previous research on recycling has found the success of the three TPB determinants in 
predicting behaviors. The findings in this study affirmed that all TPB constructs, 
including attitudes, subjective norms, and perceived behavioral control, significantly 
predicted paper-recycling intentions of U.S. college students. However, contrary to some 
previous studies conducted in Eastern contexts that verified TPB as a powerful theoretical 
model in determining recycling behavior (Cheung, Chan, & Wong, 1999; Chu & Chiu, 
2003), results for the Thai sample in this study revealed that the TPB constructs provided 
limited prediction of paper-recycling intentions. Although the SEM results demonstrated 
that the predictive power of the overall TPB model for the Thai and the U.S. samples 
were relatively comparable (R2=.59 and .67, respectively), only two determinants 
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(subjective norms and perceived behavioral control) were influential in explaining 
behavioral intentions across samples. 
Whereas previous research (Chan, 1998; Davies, Foxall, & Pallister, 2002) found 
attitudes to be the most significant determinant of recycling actions, this study found 
different levels of influence of attitudes between the two samples. Results for the Thai 
sample suggested no significant role of attitudes in predicting behavioral intentions. Only 
subjective norms and perceived behavioral control were significant predictors. Also, in 
the models predicting behavioral intentions for both samples, attitudes were less 
influential than other variables, such as subjective norms, perceived behavioral control, 
and altruism (for the Thai sample only). This finding is congruent with Gamba and 
Oskamp’s (1994) research findings that attitudes did not predict observed recycling 
behavior. Likewise, Oskamp et al. (1991) showed that the attitude variables contributed 
less relative to other variables in determining factors of household recycling. One main 
reason why attitudes did not predict recycling intentions in the Thai sample is that the 
integrated model in the present study incorporated several potential factors pertaining 
specifically to the core of socially responsible behaviors. When the participants in the 
Thai sample entered the decision-making stage, they probably became more prone to 
practical issues, e.g., physical settings of paper recycling facilities on campus. For 
instance, paper-recycling facilities in the research site of Thailand were not as 
conveniently located or highly visible as they were on the U.S. campus. Hence, Thai 
students took into consideration how much difficulty and control they could have over 
elements of paper recycling, which is linked to the perceived behavioral control factor. 
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For the perceived behavioral control (PBC) construct, this study found that PBC 
was the strongest predictor among the three TPB determinants for the samples of both 
countries. Particularly for college students in Thailand, PBC was a more powerful 
predictor of intentions than subjective norms. While this finding supported a conclusion 
in one household waste recycling study (Chu & Chiu, 2003), it was inconsistent with 
some studies that found the non-significant role of perceived behavioral control (Boldero, 
1995; Chan, 1998; Davies et al., 2002; Taylor & Todd, 1995). 
Interestingly, even though subjective norms have often been shown to be 
predictive for recycling behaviors in previous TPB research (Chan, 1998; Davies et al., 
2002; Taylor & Todd, 1995), the contribution of the variable to the model was relatively 
small. This finding was also supported in the current study. However, when another study 
incorporated only attitudes and subjective norms to test TRA in a recycling context, the 
increased weight of subjective norms on intentions rose to a moderate level (Jones, 1990).  
Hence, it is possible that the decreased influence of subjective norms in both the TPB 
model and in the integrated model tested in this study was absorbed by the influence of 
perceived behavioral control. 
 The effect of altruism. Findings in this study revealed the direct effect of altruism 
on intentions as well as the relatively strong influences of altruism on attitudes and 
perceived behavioral control. Before discussing the results, it is necessary to clarify that 
the current study examined the role of altruism as a bi-dimensional construct comprised 
of two types of altruistic values as sub-measures: the awareness of consequences (AC) 
and the ascription of responsibility (AR). Even though the study treated altruism 
differently than previous research, the results are similar to those of other studies. As 
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little is known about the role of altruistic values on recycling commitment, the unique 
findings of this study shed light on Schwartz’s altruism notion within the realm of 
altruistic practices, including recycling.  
First, altruism directly determines intentions to recycle. The outcome agrees with 
previous research that awareness of consequences or consideration of future 
consequences play a significant role in recycling behaviors (Hopper & McCarlnielsen, 
1991; Lindsay & Strathman, 1997; Vining & Ebreo, 1992). Moreover, the difference in 
levels of ascription of responsibility between recyclers and non-recyclers in a previous 
study (Davies, Foxall, & Palister, 2002) is consistent with the role of altruism in the 
paper-recycling behavior in the current research.  
Second, altruism contributes greatly to individuals’ attitudes toward paper-
recycling behavior. This finding is explicable in terms of the relationship between 
altruistic values that individuals possess alongside their beliefs about the importance of 
recycling paper. For instance, people who showed positive awareness of paper-recycling 
consequences are likely to view their paper-recycling behavior as highly important to 
society.  
Finally, perceived behavioral control of individuals is highly dependent on how 
altruistic they are. According to Schwartz’s notion of ascription of responsibility, 
individuals’ ascriptions of responsibility to themselves eventually guide their actions 
(Schwartz, 1977; Schwartz & Howard, 1980). Thus, it is logical to conclude that college 
students in Thailand and the U.S. connect their paper-recycling responsibility to the 
controllability that they believed they have over engaging in the recycling action. 
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 The effect of self-construal. In this study, the self-construal construct was 
proposed to provide an explanation for cultural differences at the individual level. This 
study’s findings are in agreement with the only self-construal research on recycling (Park, 
Levine, & Sharkey, 1998), which demonstrated direct influences of self-construal on 
attitudes toward the behavior and normative measures. The results of this study are also 
similar to relationships of self-construal with attitudes and with subjective norms 
examined in different cultures (Park & Levine, 1999).  
When conducted in two separate SEM analyses in this study, self-construal 
manifested different effects on attitudes and subjective norms. Merely interdependent 
self-construal mediated cultural effects on the two antecedents (attitudes and subjective 
norms) of Thai students’ paper-recycling intentions. The results lent support to previous 
research (Park et al., 1998) that interdependent self-construal positively correlates to 
normative beliefs and attitudes toward the behavior, but independent self-construal does 
not have a significant relationship with attitudes. 
Contrary to the results for the Thai sample, interdependent self-construal was not 
a significant predictor of attitudes and subjective norms for U.S. students. Independent 
self-construal alone predicted attitudes but at a very small level. These findings are akin 
to those of a study focusing on study-for-exam behaviors of students in three cultures 
(Park & Levine, 1999) that found interdependent self-construal not significantly related 
to either attitudes or normative beliefs of students in the U.S.  
The results of preliminary t-tests regarding two types of self-construal for the two 
groups provide further explanation for the differing influence of self-construal on 
individuals’ attitudes and subjective norms. Since the mean scores showed significantly 
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higher interdependent self-construal for the Thai sample, it is not surprising that the SEM 
results showed a significant effect of interdependent SC only for this group. The finding 
reflects the mainstream cultural self-concept of Thai college students: Thai students are 
more likely to possess interdependent self-construal than U.S. students. For the 
independent SC, the non-significant difference of mean scores for the two samples helps 
explain the findings from SEM analyses that showed no influence of independent SC on 
subjective norms for both groups, and the independent SC was found to be a very weak 
predictor of attitudes for the U.S. sample. In fact, the role of independent SC discovered 
in this study might be unique for college-student populations because of their high 
educational background and their urban social environment, both factors potentially 
heightening the level of independent self.  
 The effect of paper recycling knowledge. In this study, knowledge was not found 
to be an influential factor affecting behavioral intentions. Evidence from a meta-analysis 
found the role of recycling knowledge as a key determinant encouraging recycling 
practices (Hornik et al., 1995). Particularly, when individuals possess knowledge relevant 
to specific recycling actions, the specific knowledge about the recycling program is 
shown to be the most significant predictor of recycling behaviors (Gamba & Oskamp, 
1994). Counter to findings in previous research, specific task knowledge about paper 
recycling failed to determine behavioral intentions for either Thai or U.S. college students. 
The findings, however, supported results in a study that demonstrated the failure of 
knowledge about recycling procedure to be a predictor of residents’ recycling actions 
(Lindsay & Strathman, 1997).   
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In the current study, paper-recycling knowledge not only fell short in determining 
intentions, it also failed to predict college students’ attitudes toward the behavior in either 
country. The results, however, must be interpreted with caution due to the fact that the 
correlation matrix for the U.S., but not the Thai sample, demonstrated knowledge to be 
significantly correlated with behavioral intentions and attitudes at small levels. However, 
when knowledge was incorporated in the integrated model, it turned out to be 
insignificant in predicting intentions both in the separate SEM analyses and in the MSEM 
analysis for the two samples. One reason for this failure may involve the influence of 
other stronger predictors (including attitudes, subjective norms, perceived behavioral 
control, and altruism) that reduced the role of procedural knowledge on intentions. 
Likewise, other more powerful predictors (such as altruism and self-construal) possibly 
lessened the influence of knowledge on attitudes.  
 Moderating effects of individualism-collectivism. This study found partial support 
for the moderating effects of the cultural characteristics of individualism-collectivism (at 
the societal level). The researcher acknowledges that the dynamic of globalization might 
have created the interconnectedness between Thailand and the United States. A clear 
boundary between individualists and collectivists remains arguable. However, this study 
revealed evidence that can be explained by the I-C notion.  Research results showed a 
moderating effect of I-C on the attitudes-intentions relationship. The result confirms the 
position of Hofstede (2001) and Triandis (1995) that individualism and collectivism are 
opposite poles of cultural orientation that can be analyzed at either the societal level or 
the individual level. In accordance with previous recycling research (McCarty & Shrum, 
1994, 2001; Park, 2000), the I-C cultural orientations influenced attitudes. Arguably, I-C 
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did not influence subjective norms in this study, which runs counter to Park’s (2000) 
findings. 
Supporting Triandis’ (1999) contention, this study’s findings question the 
generalizability of theories developed mainly in Western contexts. As a clear illustration, 
the present study applies a Western theory, the theory of planned behavior (TPB), that 
focuses on individuals’ choices and their perceived benefits to predict paper-recycling 
behavior in both Western and Eastern socio-cultural contexts. Apparently, the theory 
succeeded well in the college-student sample in the U.S. culture, but only limited support 
was found for the college-student sample in Thailand. The cultural orientation of a 
collectivistic society can be one reason the Western theory partly fell short in Thailand. 
Often an individual’s decision is due to the fact that engaging in a particular action is not 
based solely on personal attitudes, but is also based on several contextual factors (e.g., 
cultural approaches, family responsibilities, and so on). Thus, it is reasonable to conclude 
that understanding I-C will yield useful information concerning paper-recycling practices 
in diverse cultures. 
Comparison of the TPB model and the integrated model. Results from the MSEM 
analysis in this study do not support the proposition that the integrated model would fit 
the data better than the simpler TPB model. Contrary to the hypothesis, the MSEM 
results showed the TPB model to be slightly more powerful in predicting paper recycling 
than the integrated model, both in terms of the model difference ratio (2.59 for TPB and 
2.62 for the integrated model) and in terms of the R2 (Thai sample=.53 and U.S. 
sample=.67 for TPB with past behavior as a control variable; Thai sample=.51 and U.S. 
sample=.61 for TPB without past behavior as a control variable, respectively). The more 
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parsimonious TPB predicted intentions as well as the integrated model; this suggests the 
adoption of the TPB.  
However, given the diminutive magnitude of the model difference (the difference 
of the ratio of the model χ2 was .03) and the relatively comparable degree of R2, an 
inclusive conclusion cannot be drawn. Although the TPB model is more parsimonious 
than the integrated model, the interpretation of the findings must take into consideration 
the quality of the integrated model that provided additional explanation of predictors of 
the TPB variables, suggesting that the integrated model may better help understand the 
process leading to recycling intentions.  
Relationship between behavioral intentions and implementation intentions. 
Research question RQ6 inquired about the relationship between two intention measures. 
Obviously, the large and significant correlation between behavioral intentions and 
implementation intentions was found for both Thai and U.S. samples. The degree of 
correlation, however, for the U.S. sample was slightly stronger than that for the Thai 
sample. Testing the connection of implementation intentions and actual behavior was 
beyond the scope of this research; the findings did replicate, however, partly Rise et al.’s 
(2003) study that affirmed implementation intentions as a highly reliable scale that linked 
behavioral intentions and actual recycling behaviors. Furthermore, the results 
corroborated Gollwitzer’s (1993) hypothesis for connecting a certain goal-directed 
behavior with an anticipated situational context; and also lent support to Kuhl’s (1987) 
distinction of the structural aspects of intentions. 
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Implications for Audience Targeting and Designing Communication Campaigns 
 
In spite of the limitations discussed above, the findings of this research present a 
number of important implications for understanding and promoting paper recycling in 
individualistic and collectivistic cultures (i.e., societies). From a macro perspective, the 
first implication regards the moderating effect of individualism and collectivism of 
societies on the attitudes-intentions relationship. Although research findings show only 
partial support for the moderating effects of I-C, results presented here suggest that 
implementing a generally designed campaign to increase paper-recycling behaviors 
among college-age people in diverse types of society might not be practical. Audience 
targeting strategies based on different cultural orientations at the societal level is 
fundamental to the success of campaigns in different cultures. Certainly, enhancing 
behavior through increasing positive attitudes remains vital in individualistic societies. 
For the collectivistic Thai audience, communication that effectively stipulates other 
psychosocial factors becomes more essential. However, campaigns targeting collectivistic 
audiences cannot completely overlook attitudes, even though a significant influence of 
attitudes was not found in this study.  
Second, alongside the influence of I-C, the distinctive effects of interdependent 
self-construal and independent self-construal on attitudes and subjective norms in the two 
samples of college students are interesting and consistent with the literature. College 
students in Thailand and in the United States possessed fairly distinctive cultural self-
concepts. One practical use of this finding is in designing persuasive messages to target 
individuals with different types of self-construal. For instance, attitudes and norms of 
college students in Thailand are partly influenced by their interdependent self-construal. 
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Thus, communicators designing messages to stipulate attitudinal and normative 
components should take into account the collective (i.e., interdependent) self of Thais: 
portraying the connection of the recycling act of one’s self with one’s own relationship to 
others and with the harmony of society may be important.  
The third implication involves perceived behavioral control. While encouraging 
recycling actions among Thai students appears not to be the function of attitudes, it is 
more influenced by perceived behavioral control, followed by subjective norms and 
altruism. Similarly, even though attitudes contributed to paper-recycling behavior among 
the U.S. students, they were less influential than perceived behavioral control and 
subjective norms. Due to the fact that both Thai and U.S. college students were greatly 
prone to the perception of control they could exercise over the given behavior (recycling 
of paper), campaign messages to improve people’s perceived controllability and self-
efficacy are more likely to be very successful in generating the desired behavior. 
Clarifying the paper-recycling process and the specific tasks relevant to storage space, 
time use, ease of recycling, etc. is probably the most effective means to make 
participation less complicated in the audience’s perception. However, paper recycling 
among college students in both countries is voluntary and no incentives are provided for 
recyclers. In addition to campaign messages framed to enhance self-efficacy, situational 
factors can play vital roles in individuals’ recycling. Particularly, the provision of 
adequate physical situational factors (i.e., paper-recycling facilities and easy-to-reach 
receptacles) is anticipated to be influential for the increase of paper-recycling 
participation as indicated in previous research (Corral-Verdugo, 2003).  
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Fourth, the fact that the endorsement of students’ significant referents and their 
paper-recycling actions was predictive of the respondents’ own recycling intentions 
suggests that social influence through subjective norms could be used effectively as a 
stimulus to increase recycling participation. Communication campaigns and interventions 
could make more use of the salience of social norms, repeating messages that show 
support by specific types of individuals and/organizations (such as peers, fellow students, 
professors, etc.) for paper recycling.  
The fifth implication pertains to paper recycling as an altruistic behavior. 
Although altruism determined behavioral intentions at a minor level, it was such a robust 
construct that predicted two antecedents of recycling (attitudes and perceived behavioral 
control) both in Thailand and the U.S. Hence, communication campaigns and 
interventions must take into account issues relevant to how altruism shapes attitudes and 
perceived behavioral control. The first issue concerns messages to enhance attitudes that 
are needed to focus on increasing individuals’ awareness of possible outcomes of their 
recycling actions that accrue to the wellbeing of others (including society). Emphases 
should be placed on either positive or negative and either physical or psychological 
consequences. Similar to boosting favorable attitudes, the second issue is key to the 
improvement of perceived behavioral control and ought to be centered on the increase of 
the awareness of positive and negative consequences. Hypothetically, individuals that are 
high in awareness of the consequences of their behavior are likely to ascribe high 
responsibility toward their behavior. Subsequently, responding to a responsibility for 
recycling requires the person to evaluate his/her ability to perform the action. As Hopper 
and McCarlnielsen (1991) stress, environmentally concerned citizens simply favor self-
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satisfaction of doing good deeds rather than seeking economic incentives. Hence, it is 
expected that individuals’ perception of controllability could be triggered through 
communication that places ecologically concerned values at the highest degree.  
In responding to the first major goal of research, this study has developed, tested, 
and refined theories applicable to environmental communication. It proposed an 
integrated framework that embraces several socio-psychological factors in explaining 
paper-recycling behaviors of a young generation in two distinct societies. The 
significance of the integrated model contributes to the development of a promising 
schema to promote paper recycling among college-age populations.  
 Because the proposed integrated model in this study offers extensive 
understanding relevant to factors influencing the decision-making process of college 
students, the integrated model is recommended as a practical framework for designing 
communication campaigns. Rather than utilizing the parsimonious TPB, which focuses 
solely on enhancing the three inclusive determinants (attitudes, subjective norms, and 
perceived behavioral control), employing the integrated model to understand how 
individuals’ attitudes, subjective norms, and perceived behavioral control are shaped by 
preceding factors is exceedingly meaningful. The integrated framework provides 
campaigners an opportunity to center on altruism, stimulating altruistic values of college-
age populations regarding paper recycling. A higher level of altruism would subsequently 
yield more positive attitudes and would strengthen perceived control over paper recycling. 
Particularly for campaigns aimed at college students in Thailand, targeting the 
interdependent self-construal group is likely to enhance their positive attitudes and 
subjective norms leading to the desired behavior. 
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This study responds to the second major goal of research that emphasizes the 
significance of applying the findings of input variables influential to paper-recycling 
practices of young people. This study’s conclusions provide information essential to 
designing communication campaigns targeting college students in Thailand and the U.S. 
Since an effective communication campaign is based on a core idea integrated into all 
targeting strategies and planned messages, it is important for the researcher to illustrate a 
paper-recycling campaign proposal.  
The result of this study suggests the need to create unique communication 
campaigns suitable for each target population. Three important features that distinguish 
the two college-student populations are (a) different cultural orientations of the two 
societies (Thailand and the U.S.), (b) different effects of cultural self-concepts of 
individual members’ on their recycling behaviors, and (c) different influence of attitudes 
on individuals’ intentions to recycle paper. Based on input from this study’s findings 
concerning distinctive socio-psychological elements of the two research samples, the 
following sections propose two schemas for designing communication campaigns, 
identifying audience targeting and message design strategies for Thailand and for the 
United States. 
Potential schema for communication campaign strategies in Thailand 
Audience targeting strategies: 
(1) The target audience of communication campaigns in Thailand is college-
student populations, particularly those at the undergraduate level who have 
been exposed to paper-recycling facilities.  
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(2) Segmentation of the audience into various age-groups, genders, races, 
academic majors, class levels, or types of residents is not necessary because 
the age range of Thai students is generally between 18 and 23, and those 
demographic factors are not influential to their paper recycling.  
Message design strategies: 
(1) The first crucial element of campaign messages must be focused on increasing 
individuals’ perceived behavioral control over paper recycling. Messages 
ought to be capable of boosting self-efficacy of the target audience and 
persuading them to believe in their ability to exercise control over paper 
recycling. In the meantime, these message strategies can be highly effective 
only if paper-recycling in Thai educational settings is made more convenient 
with noticeable and sufficient facilities. 
(2) Centering messages on altruistic values is essential. Increasing individuals’ 
awareness of paper-recycling consequences on society and the environment 
can trigger them to ascribe recycling responsibilities. Campaigners ought to 
provide the target audience with adequate and accurate information. 
Particularly, highlighting the importance of paper recycling to society and the 
environment is crucial. Using emotional appeals might also be powerful in 
motivating Thai college students. Consequently, the increase of awareness 
will enhance attitudes, or even directly influence intentions to recycle paper. 
When individuals’ altruism is enhanced, it is also hoped that the target 
audience will perceive greater behavioral control.   
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(3) Campaign messages in Thailand must also improve individuals’ subjective 
norms relevant to paper-recycling. Since subjective norms delineate the 
influence of significant referents’ opinions and their endorsements on an 
individual’s performing recycling, messages that portray support from role 
models or opinion leaders of this target group, e.g., parents, professors, peers, 
etc., should be effective in persuading them to recycle paper. 
(4) According to the significance of interdependent self-construal among Thai 
students, campaign messages should highlight the interrelation of individual 
members in society as well as emphasize the connection between individuals 
and their larger society. When interdependence of the self is triggered based 
on the mainstream culture of the Thais, the element of collective self-concept 
is expected to increase positive effects of subjective norms on paper recycling.  
Potential schema for communication campaigns in the United States 
Audience targeting strategies: 
(1) College-student populations, particularly those who are undergraduates and 
have been exposed to paper recycling facilities, are the target audience in the 
U.S.  
(2) Segmentation of genders, races, academic majors, class levels, or types of 
residents is not essential because those demographic factors are not influential 
to U.S. students’ paper recycling.  
(3) However, the age range of U.S. students varies from 18 to over 40. Since a 
wide age range can be problematic for campaign designs due to diverse socio-
economic status, campaigns should be aimed at targeting a specific age group, 
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i.e., undergraduate students between 18 and 25 who are the largest age group 
in this target population.   
Message design strategies: 
(1) Similar to campaign messages for Thai students, U.S. campaigns must 
prioritize messages that increase individuals’ perceived behavioral control. 
Even though paper-recycling facilities in U.S. educational settings are 
relatively convenient, recycling paper remains challenging to individuals’ self 
efficacy and their perceived controllability over the behavior. Campaign 
messages should outline paper-recycling means and introduce facilities that 
are suitable for individuals to be able to exercise control over paper recycling. 
This will help increase the target audience’s perceptions about their self-
efficacy and their ability to perform recycling actions.  
(2) Campaigns must center messages on enhancing altruistic values. Increasing 
individuals’ awareness of paper-recycling consequences on society and the 
environment, along with activating their sense of responsibility to recycle, 
should be at the core of message content. Accurate and full information is 
critical at this stage. Applying emotional appeals in designing messages can 
also be powerful. As a result, the increase of awareness will promote 
favorable attitudes, or even lead directly to paper-recycling intentions. It is 
anticipated that enhancing altruism will also improve perceived behavioral 
control of the target audience over recycling participation.  
(3) Campaign messages must also be tailored to strengthen individuals’ subjective 
norms pertinent to paper-recycling. Campaign designers ought to place 
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emphasis on messages that effectively depict the agreements and supports 
from significant referents of the target audience. Persuasive messages using 
role models and opinion leaders, such as parents, professors, peers, county 
representatives, etc., giving an endorsement of paper recycling should be 
highly effective in motivating the U.S. target audience.  
(4) At the heart of U.S. campaign messages, there is a need to enhance favorable 
attitudes toward paper-recycling. Campaigns must stress the importance of 
paper-recycling practices, convincing the target audience of long-term 
desirable effects for themselves, for their family and friends, and for society. 
Meanwhile, messages must be able to dispute the inconvenience of paper 
recycling. While advancing understanding of individuals’ significant 
contribution through recycling paper is essential, reducing negative concerns 
about the practice is necessary. 
(5) For the U.S. target audience, research evidence suggests no need to include 
the element of cultural self-concept to connect one’s self to others because 
attitudes and subjective norms regarding paper recycling of U.S. college 
students are relatively free from the effect of cultural self-characteristics, 
especially the interdependent SC. 
 
Limitations of the Study and Possible Directions for Future Research 
 
In light of the theoretical and methodological contributions of this study, there are 
limitations and directions for future researchers. First, because of the nature of the cross-
sectional research, findings from this study provide only a “snap shot” of behavioral 
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intentions to recycle paper materials by college students in the two countries. The direct 
influence of socio-psychological factors on actual paper-recycling behaviors lies beyond 
the scope of this research. Thus, it is impossible to estimate how well the integrated 
model determines actual future paper-recycling participation. In deed, causal effects of 
predictors on intentions must be viewed with caution as well. In order to obtain direct 
causal evidence about the effects of factors over time in the behavioral change processes, 
a longitudinal study provides a promising design that allows researchers to observe 
participants’ paper recycling more than once. Future research should attempt to examine 
actual recycling behaviors by respondents at a later point in time.  
Second, even though several findings are consistent with theoretical reasoning 
and previous research, they should be interpreted with caution. The limitation involves 
two convenience samples of college students recruited from introductory courses of a 
public university in each country. This has two disadvantages: first, the centrality of 
specific beliefs, perceptions, and values of college students may differ markedly from 
those of the general population; second, since paper recycling by the two samples 
involves campus’ recycling facilities and educational context, the recycling behavior may 
be unique for college students. For instance, the provision of recycling programs on 
campus could facilitate the behavior differently from household paper recycling. Also, 
students’ subjective norms could be influenced largely by members of the university, 
including peers, classmates, professors, and so on. For these reasons, the interpretation of 
findings of the current study should be limited to particular populations only. 
Third, in the structural equation modeling analysis of the integrated models of 
samples in the two countries, this study treated four theoretical variables (altruism, 
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interdependent self-construal, independent self-construal, paper-recycling knowledge) as 
measured variables. Rather than incorporating latent variables with individual indicators 
into the models, mean scores of the four factors were used to compute statistical tests of 
SEM and MSEM. The justification for this method involves the researcher’s serious 
concern about the ratio of indicator per participant as discussed in Chapter Three. From a 
methodological viewpoint, treating several factors as observed/measured variables in a 
structural equation model might restrict the extensive function of the statistical procedure. 
Specifically, this procedure likely reduced structural coefficients from their true natures. 
In order to maximize the capability of structural equation modeling analysis, a possible 
solution for future research is to consider recruiting a larger number of respondents. 
Another recommendation is to take advantage of the parceling method, randomly 
assigning individual variables/indicators to different parcels of a latent variable, which 
will also improve normality of data.  
Fourth, as the results of this study support the role of altruism in paper-recycling 
intentions as well as on attitudes and perceived behavioral control, understanding 
recycling behaviors in light of altruism is thus essential. The predicted relationships of 
altruism and paper-recycling intentions in the samples of both countries were almost 
identical. The results of this study strongly suggest that researchers should broaden their 
knowledge concerning people’s altruistic natures as related to paper recycling and other 
ecological behaviors. As argued by Davies et al. (2002), Schwartz’s model of altruistic 
behavior was more predictive of recycling in the U.K. than the TRA or the TPB. The 
heart of promoting paper recycling is not only to instigate the initial action, but most 
important to establish long-term behavioral commitment. Hence, investigating altruism in 
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diverse countries should illuminate whether altruism could be a socio-psychological 
conception that is practical across cultures.  
Future research should consider scrutinizing the two distinctive types of altruistic 
values separately, which will bring a more cogent explanation of the function of altruistic 
values in determining environmentally responsible behaviors. Then, a further step should 
be taken to test the full scheme of altruism, including social norms, personal norms, 
awareness of consequences, and ascription of responsibility. This test would provide a 
better understanding about paper recycling as a socially-responsible action that is broadly 
related to altruistic behaviors. Also, queries regarding the moderating effect of altruism 
(high-medium-low) would be of great benefit. 
Additionally, it must be noted that when each sub-measure of altruism was 
examined, the ascription of responsibility scale possessed a Cronbach’s alpha lower 
than .70. Thorough measurement of dimensions of the ascription of responsibility would 
be useful to establish a well-constructed and more reliable measure (with alpha 
above .70).   
Furthermore, a thought-provoking issue involves SEM and MSEM results of the 
integrated model that disclosed moderate correlations between altruism and subjective 
norms in both countries. Although the correlation between the two constructs was not a 
focus of this research, it is worth a discussion for theoretical enhancement. Considering 
Schwartz’s (1977) postulation in the norm activation model, personal norms can be 
activated by the two types of altruistic values (the awareness of consequences and the 
ascription of responsibility) during the transferring process of social norms (as similar to 
subjective norms in TPB) into personal norms. Hence, a direction for future research is to 
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pay specific attention to the association of altruism and subjective norms and to scrutinize 
the directionality of relationship between them. 
Fifth, despite the complex translation process between languages and the diverse 
cultural features of English and Thai, it was surprising that there was no problem in 
adopting Singelis’ (1994) 30-item scale (15 for interdependent SC and 15 for independent 
SC) to evaluate cultural orientation at the individual level in the two countries. With 
Cronbach’s alphas at .77 for both sub-measures for Thailand as well as .79 for 
interdependent SC and .86 for independent SC for the U.S., the scales were promising 
measures that strengthened the investigation regarding the individual’s cultural self-
concept. Hence, by using Singelis’ scales of interdependent and independent self-
construal, future research may be afforded the chance to better understand how variations 
in individuals’ self-construal explain attitudes and norms. Going further, this study urges 
researchers to also uncover the influence of self-construal in various societies. 
Specifically, cultural orientation at the individual level (interdependent self-construal vs. 
independent self-construal) could be examined in conjunction with that at the societal 
level (individualism vs. collectivism). Since only a few number of studies conducted in 
the realm of resource conservation behaviors have explored the aspects of cultural self, it 
is hoped that future research will bring a more thorough understanding of the distinction 
of cultural approaches at the two levels of analysis (self and society), which will be 
valuable in uncovering structures and relations of cultural factors related to natural 
resource conservation behaviors, particularly paper recycling. 
Sixth, investigating the influence of individualism-collectivism by including only 
two countries (Thailand and the U.S.), one to represent each cultural orientation of 
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society, is a limitation of this research. However, as the current findings showed the 
moderating effect of I-C on the attitudes-intentions association, further research is needed 
to attest whether predicting recycling behaviors of people in two contrasting types of 
cultural-orientation is exclusively distinctive in terms of attitudes. To provide sound 
evidence, more than two countries should be included to examine the effect of I-C. In 
addition to providing guidance for communication programs most suitable to the target 
audience in different cultures, future findings will also lead to the improvement of 
theoretical and practical socio-psychological models for enhancing paper-recycling 
behaviors in dissimilar cultural milieus.  
Seventh, the current study found the inability of the procedural knowledge of 
paper recycling to determine recycling intentions, especially for the Thai sample for 
which the correlation between knowledge and behavioral intentions was even smaller 
than for the U.S. sample. Nevertheless, it is important for future research to re-examine 
the role of specific knowledge in recycling due to the fact that an individual engaging in 
recycling must possesses information about recycling programs or facilities and must 
understand the types of recyclable materials. In addition, future research might consider 
adding and revising items in the knowledge scale to create a stronger measure suitable for 
a specific recycling context. 
Eighth, regardless of the fact that the model-difference ratio declared TPB to be 
slightly more predictive and more parsimonious than the proposed integrated model in 
this study, the integrated model exhibited same potential in predicting paper-recycling 
behavior. Thus, the integrated framework is considered to be potentially applicable for 
future research that aims to investigate other types of recycling behavior (e.g., aluminum 
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can recycling, plastic bottle recycling, etc.), and even possibly various kinds of natural 
resource conservation behaviors, particularly as it helps to explain TPB variables in the 
model. 
Ninth, as mentioned above, testing actual behavior is beyond the extent of the 
study. The researcher also performed an additional test of correlations to compare the 
relationship of all seven key variables to behavioral intentions and implementation 
intentions. Results illustrated that all key variables correlated with behavioral intentions 
more strongly than with implementation intentions. This finding implies that when 
intentions to recycle paper were elicited at a more specific level through the 
implementation-intentions measure, people become more conscious and realistic in 
responding to the detailed-plan questions. The outcome thus raises a question for future 
research to test the predictability of behavioral intentions in comparison to that of 
implementation intentions in determining actual behaviors. 
The current findings confirmed the relatively strong relationship between 
behavioral intentions and implementation intentions; the implementation-intentions 
measure was shown to be a highly promising scale that delineates the “structural aspects” 
(actual plans of when, where, and how) of individuals’ intentions. For this reason, future 
research should consider scrutinizing the connection of the three behavioral variables: 
behavioral intentions, implementation intentions, and actual recycling behavior at a later 
time. More empirical supports for the connections among the three measures would 
hopefully to provide an opportunity for scholars to establish a robust measure of 
intentions that best predicts actual behavior.  
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In addition to scrutinizing the connection of the three behavioral measures, it is 
important to note that college students in the U.S. responded to questions in a typical 
pattern that caused a negative effect on the normality of the measurement scale. A large 
number of respondents answered ‘I don’t know’ to all five items regarding their ‘detailed 
plan’ to recycle papers.  Therefore, along with re-ordering the three choices by moving 
this category to the last place, future research must consider re-wording this choice to be 
rather more meaningful, e.g., ‘I don’t know when to deliver paper materials’ or ‘I’ve 
never planned on it.’ 
Tenth, another observation involves the fact that only a number of people in a 
society do recycle on a regular basis, whereas others remain reluctant. This study did not 
differentiate paper-recycling behaviors of those who are regular recyclers and low/non-
recyclers. Further research is needed to explore the distinction of socio-psychological 
factors related to paper-recycling behaviors among those who are already recyclers and 
non-recyclers. Comparative findings about the behavioral change process of the two 
groups could enrich knowledge regarding audience targeting strategies, encouraging 
campaigners to target specifically the low/non-recyclers with 
communication/interventions suitable to their demographics and psychological 
characteristics. 
Eleventh, this study affirms Ajzen’s (2002a) recommendation that elicitation 
research, or a pilot study, is crucial for TPB researchers to obtain specific information for 
designing TPB measures. The importance of the elicitation research in this study was 
verified by the high level of reliability of research scales (α >.80 to .97) for the three TPB 
determinants (ATT, SN, PBC) and behavioral intentions (BI) alongside the clear-cut 
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statistical results. For these reasons, the researcher strongly suggests future TPB studies 
on paper recycling conduct elicitation research prior to developing TPB research scales. 
Eliciting salient beliefs of a certain population will provide vital input regarding a 
specific behavior. Particularly, research conducted in diverse socio-economic and 
culturally distinct contexts must be aware of specific settings, timings, and behaviors in 
focus.  
Lastly, the examination of additional factors (particularly situational or contextual 
factors) that could contribute to the performance of the theoretical model is also essential. 
Further inquiries might focus on potentially important factors related to social 
environment. Factors that could come into play include the state of paper recycling in the 
community, the provision of paper recycling programs, the role of mass media, religious 
beliefs pertaining to cultural characteristics and environmental practices, and so on. Does 
the provision of recycling programs or the convenience of recycling facilities influence 
individuals’ perceived behavioral control? How does the provision of a paper-recycling 
program directly determine individuals’ recycling behavior? Do mass media influence 
paper-recycling practices? Does exposure to recycling campaigns or interventions 
increase individuals’ recycling participation? These are some questions that could be 
answered by investigating human psychosocial elements from a communication 
perspective. 
Conclusion 
Even though the present study did not yield significant findings for all queries, it 
did enhance our understanding of paper-recycling behaviors of college students in 
Thailand and the United States. Important conclusions can be drawn regarding the current 
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status of paper-recycling intentions of the two populations. First, TPB determinants, 
especially perceived behavioral control and subjective norms, are potential predictors of 
paper-recycling intentions. Although attitudes were not a successful antecedent of 
intentions in Thailand, they did predict the intentions of U.S. participants. Second, 
altruism was a significant factor explaining attitudes and perceived behavioral control of 
students in both countries; it also directly influenced intentions. Third, two types of self-
construal had significant and distinctive effects on attitudes and subjective norms. Fourth, 
paper-recycling knowledge was not successful in predicting attitudes and intentions in 
either country. Fifth, although the TPB model was found to be more powerful than the 
integrated model in terms of the ratio difference of the model χ2 and the R2, the variation 
was minuscule. Whereas the TPB model offers a parsimonious scheme for understanding 
paper recycling, the integrated model suggests a more sophisticated theoretical scheme 
that enhances our understanding of additional psychosocial and cultural factors 
significant to paper recycling. Finally, the behavioral intentions measure and the 
implementation intentions measure were significantly correlated.  
Along these lines, it seems warranted for future researchers to advance theoretical 
and practical knowledge concerning paper-recycling behaviors of young people in 
diverse cultural milieus. Ultimately, the findings of this study suggest how a combination 
of factors relevant to socio-psychological and cultural contexts could be applied to design 
a successful communication program to target specific populations. Paper-recycling 
campaigns need to target distinctive audiences in different cultures (societies). While 
messages that capture the essence of attitudes toward paper recycling are vital for U.S. 
college students, campaigns that seek to persuade Thai students may draw less attention 
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Appendix A  
TPB Elicitation Instrument and the Instrument Trial in the Pilot Study 
TPB Elicitation Instrument (English Version):  
A. Think about IF you were to recycle all paper materials… 
Please write in the space provided below  
 
1. What would be the primary advantages to you? 
(1) _____________________________________  
(2) _____________________________________ 
 
2. What would be the primary advantages to your friends or family? 
(1) _____________________________________  
(2) _____________________________________ 
 
3. What would be the primary advantages to the university? 
(1) _____________________________________  
(2) _____________________________________ 
 
4. What would be the primary advantages to society? 
(1) _____________________________________  
(2) _____________________________________ 
 
5. What would be the primary disadvantages to you? 
(1) _____________________________________  
(2) _____________________________________ 
 
6. What would be the primary disadvantages to your friends or family? 
(1) _____________________________________  
(2) _____________________________________ 
 
7. What would be the primary disadvantages to the university? 
(1) _____________________________________  
(2) _____________________________________ 
 
8. What would be the primary disadvantages to society? 
(1) _____________________________________  
(2) _____________________________________ 
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9. Is there anything else you think about when you consider recycling paper? 
(1) _______________________________________________________________ 
(2) _______________________________________________________________ 
 
B. How would each of the following feel about you recycling paper materials?  
Please circle the number that best indicates whether they would not care at all or 
would be very supportive. 
 Would 
Not Care 
At All 
   Would be 
Very 
Supportiv
e 
1. Parent(s) 1 2 3 4 5 
2. Brother(s) or sister(s) 1 2 3 4 5 
3. Other older family member(s), e.g., aunts, 
uncles, grand parents 
1 2 3 4 5 
4. Other family members around my age 1 2 3 4 5 
5. My girlfriend or boyfriend 1 2 3 4 5 
6. Friends 1 2 3 4 5 
7. My professor(s) 1 2 3 4 5 
8. Local government 1 2 3 4 5 
9. Classmate(s) or Student club member(s) 1 2 3 4 5 
 
 
10. Are there any other individuals or groups who come to mind when you think about recycling 
paper? 
(1) ___________________________________________________________  
(2)  ___________________________________________________________ 
 
C. If you could change the following factors, how much would each of them 
affect your recycling of paper materials?  
 
Please circle the number that best indicates whether they would not have any effect or 
would make a big difference. 
 Would 
Not 
Affect At 
All 
   Would 
Make a 
Big 
Differenc
e 
1. Availability of paper recycling bins (or 
special receptacles for recyclable materials) on 
campus 
1 2 3 4 5 
2. Distance from recycling facilities 1 2 3 4 5 
3. Storage space in the place where I live/ work 1 2 3 4 5 
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 Would 
Not 
Affect At 
All 
   Would 
Make a 
Big 
Differenc
e 
4. The amount of paper materials I use  1 2 3 4 5 
5. The amount of my school works 1 2 3 4 5 
6. The amount of time I need to spend doing 
things for or with my family 
1 2 3 4 5 
7. The amount of time I spend at work 1 2 3 4 5 
 
8. Are there any other factors that come to mind when you think about the difficulty of you 
recycling paper materials?  
(1) _________________________________________________________________  
(2) _________________________________________________________________ 
 
 
 
Instrument Trial in the Pilot Study (English Version): 
 
 
How much do you agree or disagree with the following statements? 
Please circle the number that best indicates your answer. (Altruism) 
 
 
(Awareness of Consequences) 
I Do Not 
Agree At 
All 
I Agree 
A Little 
 
I Agree 
Quite a 
Bit 
I Agree 
Very 
Much 
1. Paper recycling helps conserve natural resources 1 2 3 4 
2. Paper recycling helps reduce litter 1 2 3 4 
3. Paper recycling helps save energy 1 2 3 4 
4. Paper recycling helps reduce use of landfills/dumps 1 2 3 4 
5. Paper recycling helps decrease pollution 1 2 3 4 
 
(Ascription of Responsibility) 
I Do Not 
Agree At 
All 
I Agree 
A Little 
 
I Agree 
Quite a 
Bit 
I Agree 
Very 
Much 
1. When paper recycling is a burden to me, I feel very 
little responsibility to recycle papers. 
1 2 3 4 
2. I wouldn’t feel badly about forgetting to recycle papers 
if my attitude towards the environment is good.  
1 2 3 4 
3. Being upset or preoccupied does not excuse a person 
from taking paper recycling actions. 
1 2 3 4 
4. Professional or study obligations can never justify 
neglecting the good of the environment. 
1 2 3 4 
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I Do Not 
Agree At 
All 
I Agree 
A Little 
 
I Agree 
Quite a 
Bit 
I Agree 
Very 
Much 
5. Every individual should be responsible for his/her paper 
recycling action. 
1 2 3 4 
6. My paper recycling actions can greatly improve the 
well-being of my community.  
1 2 3 4 
7. My responsibility is to take care only of my family and 
myself, not to worry about the environment. 
1 2 3 4 
8. There is not much that anyone can do for the 
environment.  
1 2 3 4 
 
PART 3 How much do you agree or disagree with the following statements? 
Please circle the number that best indicates your answer. (Self-Construal) 
 
(Interdependent Self-Construal) Strongly Disagree Disagree Disagree Somewh
at  
Don’t 
Agree or 
Disagree 
Agree 
Somewh
at 
Agree Strongly 
agree 
 
1. I have respect for the authority figures 
with whom I interact. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
2. It is important for me to maintain 
harmony within my group. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
3. My happiness depends on the 
happiness of those around me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
4. I would offer my seat in a bus to my 
professor. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
5. I respect people who are modest about 
themselves. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
6. I will sacrifice my self-interest for the 
benefit of the group I am in. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
7. I often have the feeling that my 
relationships with others are more 
important than my own accomplishments. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
8. I should take into consideration my 
parents’ advice when making education or 
career plans. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
9. It is important to me to respect 
decisions made by the group. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
10. I will stay in a group if they need me, 
even when I’m not happy with the group. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
11. If my brother or sister fails, I feel 
responsible. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
12. Even when I strongly disagree with 
group members, I avoid an argument. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
13. I feel my fate is intertwined with 
the fate of those around me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
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 Strongly Disagree 
Disagree Disagree 
Somewh
at  
Don’t 
Agree or 
Disagree 
Agree 
Somewh
at 
Agree Strongly 
agree 
 
14. I feel good when I cooperate with 
others. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
15. I usually go along with what others 
want to do, even when I would rather do 
something different. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
(Independent Self-Construal) Strongly Disagree Disagree Disagree Somewh
at  
Don’t 
Agree or 
Disagree 
Agree 
Somewh
at 
Agree Strongly 
agree 
 
1. I can talk openly with a person whom I 
meet for the first time, even when this 
person is much older than I am. 
(item in Singelis’ latest version) 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
2. I’d rather say “No” directly, than risk 
being misunderstood. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
3. Speaking up during class is not a 
problem for me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
4. Having a lively imagination is 
important to me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
5. I am comfortable with being singled 
out for praise or rewards. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
6. I am the same person at home that I am 
at school. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
7. Being able to take care of myself is a 
primary concern for me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
8. I act the same way no matter who I am 
with. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
9. I feel comfortable using someone’s first 
name soon after I meet them, even when 
they are much older than I am. 
(item in Singelis’ former version) 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
10. I prefer to be direct and forthright 
when dealing with people I’ve just met. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
11. I enjoy being unique and different 
from others in many respects. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
12. My personal identity, independent of 
others, is very important to me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
13. I value being in good health above 
everything. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
14. I do my own thing, regardless of what 
others think. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
15. I feel it is important for me to act as 
an independent person. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
16. I try to do what is best for me, 
regardless of how that might affect others. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
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Please circle the number that best indicates your answer.  
(Paper Recycling Knowledge) 
 
1. All kinds of papers you used for studying, note-taking, and printing can be recycled. 
  1. True  2. False  3. I don’t know 
2. It is OK to mix paper and aluminum cans when recycling paper on campus. (‘no’ for US; 
‘yes’ for TH.) 
  1. True  2. False  3. I don’t know 
3. Colored paper cannot be recycled. 
  1. True  2. False  3. I don’t know 
4. Paper recycling can be done only during specific periods of time during a semester on 
campus.  
  1. True  2. False  3. I don’t know 
5. I know where to put papers to recycle on campus.  
 1. yes  2. no   
6. I know where the recycling bins are in every building or location where I spend time on 
campus. 
 1. yes  2. no   
7. I know what day to put out my recyclable papers to be picked up where I live. (US only) 
 1. yes  2. no   
7. I know where to go to sell or donate my used paper to street buyers or collectors.  
(TH only) 
 1. yes  2. no   
 
Please circle the number that best indicates your answer. 
(Behavioral Intentions) 
 
1. I intend to recycle paper materials during the next 3 months. 
extremely unlikely: 1    2 3       4        5    6      7 :extremely likely 
2. I will try to recycle paper materials during the next 3 months. 
 definitely false: 1    2 3       4        5    6      7 :definitely true 
3. I plan to recycle paper materials during the next 3 months 
 strongly disagree: 1    2 3       4        5    6      7 :strongly agree 
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(Implementation Intentions) 
 
4. Do you know exactly … 
     4.1 When you are going to recycle paper materials during the next 3 months (e.g., on a specific 
week or day)?  
1. yes  2. no 
    4.2 Where you are going to recycle paper materials (e.g., in a special container on campus or 
other places)?  
1. yes  2. no 
     4.3 How the paper materials are going to be sorted (e.g. put in a bag, placed in a box)? 
1. yes  2. no 
     4.4 How the paper materials are going to be delivered (e.g. carried to the container)? 
.  1. yes  2. no 
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TPB Elicitation Instrument (Thai Version):  
A. ลองนึกวา ถาหากทานไดรีไซเคิลวัสดกุระดาษทั้งหมด...  
     (โปรดเขียนคําตอบในพืน้ที่วางที่เวนไวให) 
1. การกระทําของทานจะใหประโยชนอะไรบางตอตัวเอง 
(1) _________________________________________  
(2) _________________________________________ 
2. การกระทําของทานจะใหประโยชนอะไรบางตอเพ่ือน ๆ และครอบครัว 
(1) _________________________________________  
(2) _________________________________________ 
3. การกระทําของทานจะใหประโยชนอะไรบางตอมหาวิทยาลัยเกษตรศาสตร 
(1) _________________________________________  
(2) _________________________________________ 
4. การกระทําของทานจะใหประโยชนอะไรบางตอสังคม 
(1) _________________________________________  
(2) _________________________________________ 
5. การกระทําของทานจะทําใหตัวทานเองเสียประโยชนอะไรบาง 
(1) _________________________________________  
(2) _________________________________________ 
6. การกระทําของทานจะทําใหเพ่ือน ๆ และครอบครัวเสียประโยชนอะไรบาง 
(1) _________________________________________  
(2) _________________________________________ 
7. การกระทําของทานจะทําใหมหาวิทยาลัยเกษตรศาสตรเสียประโยชนอะไรบาง 
(1) _________________________________________  
(2) _________________________________________ 
8. การกระทําของทานจะทําใหสังคมเสียประโยชนอะไรบาง 
(1) _________________________________________  
(2) _________________________________________ 
9. ทานคํานึงถึงประเด็นอื่นใดอีกบาง เมื่อนึกถึงการรีไซเคิลกระดาษ 
(1)  ________________________________________________________________ 
(2)  ________________________________________________________________ 
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B. ทานคิดวา บุคคลหรือกลุมตอไปนี้จะรูสึกอยางไรเกี่ยวกับการรีไซเคิลกระดาษของทาน 
 โปรดวงกลมลอมรอบหมายเลขที่ทานคิดวาบงช้ีความรูสึกของแตละกลุมไดดีที่สุด 
 จะไม
สนใจ 
เลย 
   จะ
สนับสนุ
นอยางยิ่ง 
1. พอ-แม 1 2 3 4 5 
2. พี่ หรือ นอง 1 2 3 4 5 
3. ผูใหญในครอบครัว เชน ลุง ปา นา อา ปู ยา ตา ยาย 1 2 3 4 5 
4. ญาติ ๆ ในวัยใกลเคียงกัน 1 2 3 4 5 
5. แฟน หรอื คนรัก 1 2 3 4 5 
6. เพื่อน ๆ 1 2 3 4 5 
7. อาจารย 1 2 3 4 5 
8. หนวยราชการทองถิ่น เชน กทม. เขต เทศบาล ฯลฯ 1 2 3 4 5 
9. เพื่อนนิสิตรวมช้ัน หรือ นิสติรวมชมรมกิจกรรม 1 2 3 4 5 
 
10. มีบุคคลใดหรือกลุมใดอีกบางที่ทานนึกถึง เมื่อทานคิดเกี่ยวกับการรีไซิคลกระดาษ 
(1)  ________________________________________________________________ 
(2)  ________________________________________________________________ 
 
C. ถาหากทานสามารถเปลี่ยนแปลงปจจยัตอไปนี้ได ทานคิดวาแตละปจจัยมีผลตอการรีไซเคิลกระดาษ
ของทาน มากนอยเพียงใด 
 โปรดวงกลมลอมรอบหมายเลขที่บงชี้ความคิดเห็นของทานไดดีที่สุด 
 จะไมมีผล
แตอยาง
ใด 
   จะมีผล
อยางมาก 
1. การมีถังรีไซเคิลกระดาษ (หรือ ถังแยกประเภท
ขยะ) ในบริเวณมหาวิทยาลัย 
1 2 3 4 5 
2. ระยะทางระหวางตัวฉันกับอุปกรณอํานวยความ
สะดวกในการรีไซเคิล  
1 2 3 4 5 
3. การมีพื้นที่สําหรับเก็บรวบรวมกระดาษใชแลวใน
บริเวณที่พักหรือท่ีทํางานของฉัน 
1 2 3 4 5 
4. ปริมาณกระดาษที่ฉันใช 1 2 3 4 5 
5. ปริมาณงานที่เกี่ยวกับการเรยีนของฉัน 1 2 3 4 5 
6. ปริมาณเวลาที่ฉันจําเปนตองทําสิ่งตาง ๆ เพื่อ
ครอบครัว หรอื เวลาที่ตองอยูกบัครอบครัว 
1 2 3 4 5 
7. ปริมาณเวลาที่ฉันใชเพื่อหารายได 1 2 3 4 5 
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8.. ทานนึกถึงประเด็นอื่นใดอีกบาง เกี่ยวกับความยุงยากของการรีไซเคิลกระดาษ 
(1)  ________________________________________________________________ 
(2)  ________________________________________________________________ 
 
 
Instrument Trial in the Pilot Study (Thai Version): 
 
 
ทานเห็นดวย หรือ ไมเห็นดวยเพียงใด กับประโยคตอไปนี้ 
 โปรดวงกลมลอมรอบหมายเลขที่บงชี้คําตอบของทานไดดีที่สุด 
 ฉันไมเห็นดวยเลย 
ฉันเห็นดวย
เล็กนอย 
ฉันเห็นดวย
พอสมควร 
ฉันเห็นดวย
อยางมาก 
1. การรีไซเคิลกระดาษชวยอนุรักษทรัพยากรธรรมชาติ 1 2 3 4 
2. การรีไซเคิลกระดาษชวยลดปริมาณขยะที่ทิ้งเรี่ยราด 1 2 3 4 
3. การรีไซเคิลกระดาษชวยประหยัดพลังงาน 1 2 3 4 
4. การรีไซเคิลกระดาษชวยลดปญหาการใชที่ดินเพื่อรองรับขยะ 1 2 3 4 
5. การรีไซเคิลกระดาษชวยลดปญหามลภาวะที่เกิดในสิ่งแวดลอม 1 2 3 4 
 ฉันไมเห็น
ดวยเลย 
ฉันเห็นดวย
เล็กนอย 
ฉันเห็นดวย
พอสมควร 
ฉันเห็นดวย
อยางมาก 
1. เมื่อใดที่การรีไซเคิลกระดาษเปนภาระสําหรับฉัน ฉันจะรูสึกมี
สวนรับผิดชอบเพียงเล็กนอยตอการรีไซเคิลกระดาษ 
1 2 3 4 
2. ถาฉันรูอยูแกใจวาตัวเองมีทัศนคติที่ดีตอสิ่งแวดลอมอยูแลว ฉันก็
ไมรูสึกผิดอะไรที่ลืมรีไซเคิลกระดาษ  
1 2 3 4 
3. ความรูสึกไมสบายใจสวนตัวหรือภาวะงานลนมือไมใชขออาง
ในการไมลงมือรีไซเคิลกระดาษ 
1 2 3 4 
4. ขอผูกมัดในภาระการเรียนและการงาน ไมใชเหตุผลอันสมควร
ในการละเลยตอการทําสิ่งแวดลอมใหดี 
1 2 3 4 
5. ทุก ๆ คนควรมีความรับผิดชอบตอการรีไซเคิลกระดาษ 1 2 3 4 
6. การรีไซเคิลกระดาษของฉันสามารถชวยยกระดับความเปนอยูที่
ดีของชุมชน 
1 2 3 4 
7. ความรับผิดชอบของฉันมีเพียงแคการดูแลตัวเองและครอบครัว
เทานั้น ไมไปหวงเรื่องสิ่งแวดลอม 
1 2 3 4 
8. เราไมสามารถทําอะไรไดมากนักเพื่อสรางสิ่งแวดลอมที่ดี 1 2 3 4 
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ทานเห็นดวย หรือ ไมเห็นดวยเพียงใด กับประโยคตอไปนี้ 
 โปรดวงกลมลอมรอบหมายเลขที่บงชี้คําตอบของทานไดดีที่สุด 
 
 ไมเห็นดวย
อยางยิง่ 
ไมเห็น
ดวย 
คอนขาง
ไมเห็น
ดวย 
ไมแนใจ คอนขาง
เห็นดวย 
เห็นดวย เห็นดวย
อยางยิง่ 
1. ฉันเคารพผูอาวุโสและบุคคลผูมีอํานาจหนาที่ตาง ๆ 
ที่ฉันมีปฏิสัมพันธดวย 
1 2 3 4 5 6 7 
2. การรักษาความกลมเกลียวกันในกลุมสําคัญมาก
สําหรับฉัน 
1 2 3 4 5 6 7 
3. ฉันจะมีความสุขก็ตอเมื่อคนรอบขางของฉันมี
ความสุข 
1 2 3 4 5 6 7 
4. ฉันยินดีสละที่นั่งบนรถประจําทางใหแกครู-อาจารย
ของฉัน 
1 2 3 4 5 6 7 
5. ฉันเคารพคนที่มีความออนนอมถอมตน 1 2 3 4 5 6 7 
6. ฉันจะเสียสละประโยชนสวนตนเพื่อประโยชนของ
กลุมของฉัน 
1 2 3 4 5 6 7 
7. ฉันมักรูสึกบอย ๆ วาการรักษาความสัมพันธที่ดีกับ
คนอื่น ๆ เอาไวสําคัญยิ่งกวาความสําเร็จของตัวเอง 
1 2 3 4 5 6 7 
8. ฉันควรคํานึงถึงคําแนะนําของพอ-แมในการ
ตัดสินใจเรื่องการเรียนและการประกอบอาชีพ 
1 2 3 4 5 6 7 
9. ฉันถือวาการใหความเคารพตอการตัดสินใจตาง ๆ 
ของกลุมเปนสิ่งสําคัญ 
1 2 3 4 5 6 7 
10. ฉันจะยังคงอยูในกลุมหากสมาชิกในกลุมยัง
ตองการฉัน แมเมื่อฉันจะไมคอยมีความสุขกับกลุมก็
ตาม 
1 2 3 4 5 6 7 
11. หากพี่หรือนองของฉันประสบความลมเหลว ฉัน
รูสึกวาฉันมีสวนรับผิดชอบดวย 
1 2 3 4 5 6 7 
12. แมเมื่อฉันไมเห็นดวยกับสมาชิกในกลุมอยางมาก 
ฉันก็หลีกเลี่ยงการโตเถียง 
1 2 3 4 5 6 7 
13. ฉันรูสึกวาชะตาชีวิตของฉันเกี่ยวพันกับชะตาชีวิต
ของผูคนรอบขาง 
1 2 3 4 5 6 7 
14. ฉันรูสึกสบายใจเมื่อไดใหความรวมมือกับคนอื่น ๆ 1 2 3 4 5 6 7 
15. ฉันมักจะเออออกับสิ่งที่คนอื่น ๆ ตองการจะทํา แม
เมื่อฉันอยากจะทําอยางอื่นมากกวา 
1 2 3 4 5 6 7 
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 ไมเห็นดวย
อยางยิง่ 
ไมเห็น
ดวย 
คอนขาง
ไมเห็น
ดวย 
ไมแนใจ คอนขาง
เห็นดวย 
เห็นดวย เห็นดวย
อยางยิง่ 
1. ฉันสามารถพูดจาอยางเปดเผยกับคนที่ฉันเพิ่งรูจัก
ครั้งแรก แมวาคน ๆ นั้นจะอาวุโสกวาฉันมากก็ตาม 
1 2 3 4 5 6 7 
2. ฉันขอปฏิเสธดวยคําวา “ไม” อยางตรงไปตรงมา 
ดีกวาที่จะเสี่ยงตอการถูกเขาใจผิด 
1 2 3 4 5 6 7 
3. การกลาพูดในหองเรียนไมใชสิ่งที่เปนปญหาสําหรับ
ฉันเลย 
1 2 3 4 5 6 7 
4. การมีความฝนหรือจินตนาการที่สนุกสนานสําคัญ
สําหรับฉัน 
1 2 3 4 5 6 7 
5. ฉันรูสึกไมเขินอายเมื่อไดรับรางวัลหรือคําชมเชย
เพียงคนเดียวในกลุม 
1 2 3 4 5 6 7 
6. ฉันปฏิบัติตัวเมื่ออยูที่บานเชนเดียวกับเมื่ออยูที่
โรงเรียน/มหาวิทยาลัย 
1 2 3 4 5 6 7 
7. การสามารถรับผิดชอบดูแลตัวเองใหได เปนเรื่องที่
ฉันหวงเปนอันดับแรก 
1 2 3 4 5 6 7 
8. ฉันทําตัวเหมือน ๆ กันเสมอ ไมวาจะอยูกับใครก็ตาม 1 2 3 4 5 6 7 
9. ฉันรูสึกสะดวกใจที่จะเรียนกชื่อเลนของใคร ๆ 
หลังจากที่เพิ่งรูจัก แมวาเขาจะอาวุโสกวาฉันมากก็ตาม 
1 2 3 4 5 6 7 
10. ฉันชอบพูดจาเปดเผยตรงไปตรงมากับคนที่ฉันเพิ่ง
รูจักเปนครั้งแรก  
1 2 3 4 5 6 7 
11. ฉันชอบเปนคนที่ไมเหมือนใครและไมมีใคร
เหมือนในหลาย ๆ ดาน 
1 2 3 4 5 6 7 
12. ความมีเอกลักษณ ไมขึ้นกับใคร เปนสิ่งที่สําคัญ
มากสําหรับฉัน 
1 2 3 4 5 6 7 
13. ฉันถือวาการมีสุขภาพที่ดีสําคัญเหนือสิ่งอื่นใด 1 2 3 4 5 6 7 
14.ฉันทําอยางที่ตัวเองอยากทํา ไมวาคนอื่นจะคิดยังไง
ก็ตาม 
1 2 3 4 5 6 7 
15. ฉันใหความสําคัญกับการเปนคนที่ไมตองพึ่งพา
ใคร 
1 2 3 4 5 6 7 
16.ฉันพยายามทําสิ่งที่ดีที่สุดสําหรับตัวเอง ไมวาสิ่งนั้น
จะสงผลอยางไรตอคนอื่น ๆ 
1 2 3 4 5 6 7 
 
โปรดวงกลมลอมรอบหมายเลขคําตอบของทาน 
 
1. กระดาษที่ทานใชในการเรียน และการพิมพงานทุกชนิด สามารถนําไปรีไซเคิลเพื่อผลิตเปนกระดาษ
ใหมได 
 1. ถูก  2. ผิด  3. ไมทราบ 
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2. เมื่อรีไซเคิลกระดาษในบริเวณมหาวิทยาลัย การท้ิงกระดาษรีไซเคิลปนรวมกับกระปองอลูมิเนียมไม
เปนปญหาแตอยางใด 
 1. ถูก  2. ผิด  3. ไมทราบ 
 
3. กระดาษสีไมสามารถนําไปรีไซเคิลได 
 1. ถูก  2. ผิด  3. ไมทราบ 
 
4. การรีไซเคิลกระดาษในบริเวณมหาวิทยาลัยสามารถทําไดเฉพาะในบางชวงของภาคการศึกษาเทานั้น 
 1. ถูก  2. ผิด  3. ไมทราบ 
 
5. ฉันรูวา จะนํากระดาษไปรีไซเคิลไดท่ีไหนในบริเวณมหาวิทยาลัย 
 1.ใช  2. ไมใช 
 
6. ฉันรูวา มีถังรีไซเคิลกระดาษ (หรือ ถังแยกประเภทขยะ) ต้ังอยูบริเวณไหนตามตึกหรือสถานที่ตาง ๆ 
ในมหาวิทยาลัย 
 1.ใช  2. ไมใช 
7. ฉันรูวา จะนํากระดาษที่ใชแลวไปขายแกผูรับซื้อรายยอย หรือ บริจาคแกคนเก็บกระดาษไดท่ีไหน 
 1.ใช  2. ไมใช 
 
โปรดวงกลมลอมรอบหมายเลขที่บงชี้ตัวทานไดดีที่สุด 
 
1. ฉันตั้งใจท่ีจะรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
 ไมต้ังใจอยางยิง่ : 1 ……... 2 ……...  3 ……...4 ……... 5 ……... 6 ……... 7     : ต้ังใจอยางยิ่ง  
 
2. ฉันจะพยายามรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
ไมจริงอยางยิ่ง : 1 ……... 2 ……...  3 ……...4 ……... 5 ……... 6 ……... 7     : จริงอยางยิ่ง 
 
3. ฉันวางแผนท่ีจะรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
 ไมอยางแนนอน :  1 ……... 2 ……...  3 ……...4 ……... 5 ……... 6 ……... 7     : ใชอยางแนนอน  
 
4. ทานรูแนชัดหรือไมวา ... 
 
4.1 ชวงเวลาใดท่ีจะนํากระดาษไปรีไซเคิลในชวง 3 เดือนขางหนา (เชน ในสัปดาหใดสัปดาหหนึ่ง 
หรือใน วันใดวนัหนึ่ง) 
 1. รูแนนอน  2. ไม 
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4.2 สถานที่ใดท่ีจะนํากระดาษไปรีไซเคิลในชวง 3 เดือนขางหนา (เชน ในถังรองรับขยะกระดาษ 
หรือ ถังแยกขยะในบริเวณมหาวิทยาลัย หรือสถานที่อื่น ๆ) 
 1. รูแนนอน  2. ไม 
 
4.3 จะแยกกระดาษเพื่อรีไซเคิลอยางไร (เชน รวบรวมไวในลัง หรือ ถงุพลาสติค/ถุงกระดาษ) 
 1. รูแนนอน  2. ไม 
 
4.4 จะนํากระดาษไปรีไซเคิลอยางไร (เชน หิ้วหรือยกไปใสในถังรีไซเคิลกระดาษหรือถังแยก
ประเภทขยะ หรือ นําไปขาย/บริจาค) 
 1. รูแนนอน  2. ไม 
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Appendix B 
Main Instrument 
English Version: 
QUESTIONNAIRE 2 (US & TH)  
PAPER RECYCLING BEHAVIORS OF COLLEGE STUDENTS 
 
Instructions: This survey is to collect data concerning paper recycling behaviors of college 
students. Research findings will be useful for developing communication programs to encourage 
environmentally responsible actions. 
 
 “Paper materials” refers to used papers, including writing papers, printing papers, 
envelopes, and printed mass media such as brochures, newspapers, and magazines. 
 
“Paper recycling” refers to the act of discarding used papers in paper recycling bins or 
other special receptacles that allow papers to be sorted for recycling (not discarding papers in 
garbage bins or trash dumpsters). 
 
Listed below are 7 parts of questions (8 pages). All information you provide on this 
questionnaire will be completely confidential. 
 
 
PLEASE BE HONEST AND DO NOT OMIT ANY QUESTION.  
 
PART 1 (Demographics) 
 
1. You are  1. Male  2. Female 
 
2. Age ______ years 
 
3. What group do you belong to? 
   1. White (Caucasian)   2. Black/African American  
   3. Asian/Pacific Islander  4. Hispanic/Latino(a)    
   5. American Indian/ Alaskan Native 6. Other (specify) ___________  
               (For TH: 1. Thai     2. Other (specify)___________) 
 
4. Your major at UK 1. Arts/ Humanities (e.g., English, Foreign languages, etc.)  
2. Social Sciences (e.g., Psychology, Economics, Communication, Political 
Science, etc.) 
3. Business (e.g., Marketing, Finance, Accounting, etc.) 
   4. Education 
5. Life or Physical Sciences (e.g., Biology, Medical/Health Science, 
Animal Science, etc.) 
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6. Agricultural or Environmental Sciences    
7. Engineering/ Architecture       
8. Undecided  
9. Other (specify) ______________________________ 
 
5. Your status at UK/KU 1. Freshman 2. Sophomore   
3. Junior 4. Senior  
 
6. Your cumulative GPA 1. Below 2.00  2. 2.00-2.49    
3. 2.50-2.99    4. 3.00-3.49   5. 3.50-4.00 
7. You currently live… 1. On-Campus  2. Off-Campus 
8. Type of current residence  
1. University Dorm or Fraternity/Sorority House   
2. Apartment/ Condominium    
3. House  
9. You currently live… 1. Alone 2. With Parents or Relatives 3. With Roommate(s) 
 
10. What is your parent(s)’s or guardian(s)’s average income per year?  
  1. Less than or equal to $40,000 2. $40,001-$80,000  
 3. $80,001-$120,000   4. Equal to or greater than $120,001   
 (For TH: 1. Less than or equal to ฿15,000  2. ฿15,001 – ฿30,000  
   3. ฿30,001 – ฿50,000    4. Equal to or greater than  ฿50,001) 
 
PART 2    (Attitudes) 
 
 
2A. Please circle the number that best indicates your answer.  
Never circle more than one number on a single scale.   
 
For me to recycle waste paper materials during the next 3 months is …  
 
1. extremely helpful:     1.…2.…3….4.…5.….6….7    : extremely unhelpful      
                            for reducing the amount of garbage       
 
 
2. extremely worthless:     1.…2.…3….4.…5.….6….7    : extremely valuable 
   for protecting the environment 
 
3. extremely unimportant:     1.…2.…3….4.…5.….6….7    : extremely important 
   for decreasing landfill use for waste 
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4. extremely unhelpful:     1.…2.…3….4.…5.….6….7    :  extremely helpful 
  for preserving natural resources (especially trees) 
 
5. extremely disadvantageous:    1.…2.…3….4.…5.….6….7    : extremely advantageous 
             for saving money 
 
6. extremely worthless:     1.…2.…3….4.…5.….6….7    : extremely valuable 
           for how I use my time 
 
7. extremely foolish:     1.…2.…3….4.…5.….6….7    : extremely sensible 
  for the use of  storage space where I live 
 
8. extremely unpleasant:     1.…2.…3….4.…5.….6….7    : extremely pleasant 
   for how it makes my home look 
 
9. extremely bad:     1.…2.…3….4.…5.….6….7    : extremely good 
    for how much work it creates 
              (i.e., from sorting to collecting and delivering papers) 
 
2B. Please circle the number that best indicates your answer. (Subjective Norms) 
 
1. Most people who influence my decisions would agree that … 
I should not:     1.…2.…3….4.…5.….6….7    : I should  
  recycle paper materials during the next 3 months 
 
2. Most people who are important to me would support me if ... 
I do not:     1.…….2.…….3….….4.…….5.….…6….….7    : I do 
                      recycle paper materials during the next 3 months 
 
3. Most people whose opinions I value would approve of my recycling paper materials 
during the next 3 months. 
strongly disagree:     1.…2.…3….4.…5.….6….7    : strongly agree 
 
4. My parent(s) or older family members would be pleased with my recycling paper 
materials during the next 3 months. 
strongly disagree:     1.…2.…3….4.…5.….6….7    : strongly agree 
 
5. Most of the representatives in the county would approve of my recycling paper materials 
during the next 3 months. 
strongly disagree:     1.…2.…3….4.…5.….6….7    : strongly agree 
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6. Most of the professors I know will recycle paper materials during the next 3 months. 
definitely false:     1.…2.…3….4.…5.….6….7    :: definitely true 
 
7. Most of my friends will recycle paper materials during the next 3 months.  
definitely false:     1.…2.…3….4.…5.….6….7    : definitely true 
 
8. Most of students I know in my class will recycle paper materials during the next 3 
months.  
definitely false:     1.…2.…3….4.…5.….6….7    : definitely true 
 
9. Most of the members of student clubs or organizations that I know will recycle paper 
materials during the next 3 months.  
definitely false:     1.…2.…3….4.…5.….6….7    : definitely true 
 
2C. Please circle the number that best indicates your answer.  
(Perceived Behavioral Control) 
1. For me to recycle paper materials during the next 3 months is … 
extremely difficult:     1.…2.…3….4.…5.….6….7    : extremely easy 
2. I am confident that if I wanted to I could recycle paper materials during the next 3 
months 
definitely false:     1.…2.…3….4.…5.….6….7    : definitely true 
3. For me to recycle paper materials during the next 3 months is … 
impossible:     1.…2.…3….4.…5.….6….7    : extremely simple 
4. For me to recycle paper materials during the next 3 months is … 
an enormous problem:     1.…2.…3….4.…5.….6….7    : no problem at all 
5. How confident are you that you can recycle paper materials during the next 3 months? 
not confident at all:     1.…2.…3….4.…5.….6….7    : extremely confident 
6. How much control do you believe you have over recycling paper materials during the 
next 3 months? 
no control at all:     1.…2.…3….4.…5.….6….7    : complete control 
7. How much control do you believe you have over finding storage space for recyclable 
papers in the place where you live during the next 3 months? 
no control at all:     1.…2.…3….4.…5.….6….7    : complete control 
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8. How much control do you believe you have over the amount of paper materials you use 
during the next 3 months? 
no control at all:    1.…2.…3….4.…5.….6….7    : complete control 
9. How much control do you believe you have over how much time you spend recycling 
paper materials during the next 3 months? 
no control at all:     1.…2.…3….4.…5.….6….7    : complete control 
10. It is mostly up to me whether or not I recycle my paper materials during the next 3 
months. 
strongly disagree:     1.…2.…3….4.…5.….6….7    : strongly agree 
11. I have complete control over the amount of paper recycling that I do during the next 3 
months. 
strongly disagree:     1.…2.…3….4.…5.….6….7    : strongly agree 
 
PART 3 How much do you agree or disagree with the following statements?  
 
Please circle the number that best indicates your answer. (Altruism) 
 
(Awareness of Consequences) 
 
Strongly 
Disagree 
 
Disagree  
 
Don’t 
Agree or 
Disagree 
 
Agree  
 
Strongly 
Agree 
1. Paper recycling helps conserve natural 
resources. 
 
1 
 
2 
 
3 
 
4 
 
5 
2. Paper recycling helps reduce litter.  
1 
 
2 
 
3 
 
4 
 
5 
3. Paper recycling helps save energy.  
1 
 
2 
 
3 
 
4 
 
5 
4. Paper recycling helps reduce use of 
landfills/dumps. 
 
1 
 
2 
 
3 
 
4 
 
5 
5. Paper recycling helps decrease pollution.  
1 
 
2 
 
3 
 
4 
 
5 
 
(Ascription of Responsibility) 
 
Strongly 
Disagree 
 
Disagree  
 
Don’t 
Agree or 
Disagree 
 
Agree  
 
Strongly 
Agree 
1. When paper recycling is a burden to me, I 
feel very little responsibility to recycle papers. 
 
1 
 
2 
 
3 
 
4 
 
5 
2. I wouldn’t feel badly about neglecting to 
recycle papers if my attitude towards the 
environment is good.  
 
1 
 
2 
 
3 
 
4 
 
5 
3. Being upset or preoccupied does not excuse a 
person from taking paper recycling actions. 
 
1 
 
2 
 
3 
 
4 
 
5 
4. My study and professional obligations can 
never justify neglecting the good of the 
environment. 
 
1 
 
2 
 
3 
 
4 
 
5 
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  Strongly 
Disagree 
 
Disagree  
 
Don’t 
Agree or 
Disagree 
 
Agree  
 
Strongly 
Agree 
5. Every individual should take paper recycling 
actions. 
 
1 
 
2 
 
3 
 
4 
 
5 
6. My responsibility is to take care only of my 
family and myself, not to worry about the 
environment. 
 
1 
 
2 
 
3 
 
4 
 
5 
7. There is not much that anyone can do for the 
environment.  
 
1 
 
2 
 
3 
 
4 
 
5 
 
PART 4 How much do you agree or disagree with the following statements? 
 
Please circle the number that best indicates your answer. (Self-Construal) 
 
(Interdependent  
Self-Construal) 
Very 
Strongly 
Disagree 
Strongly 
Disagree 
Disagree  Don’t 
Agree or 
Disagree 
Agree  Strongly 
Agree 
Very 
Strongly 
agree 
 
1. I have respect for the authority 
figures with whom I interact. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
2. It is important for me to maintain 
harmony within my group. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
3. My happiness depends on the 
happiness of those around me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
4. I would offer my seat in a bus to 
my professor. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
5. I respect people who are modest 
about themselves. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
6. I will sacrifice my self-interest for 
the benefit of the group I am in. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
7. I often have the feeling that my 
relationships with others are more 
important than my own 
accomplishments. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
8. I should take into consideration my 
parents’ advice when making 
education or career plans. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
9. It is important to me to respect 
decisions made by the group. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
10. I will stay in a group if they need 
me, even when I’m not happy with 
the group. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
11. If my brother or sister fails, I feel 
responsible. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
12. Even when I strongly disagree 
with group members, I avoid an 
argument. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
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 Very Strongly 
Disagree 
Strongly 
Disagree 
Disagree  Don’t 
Agree or 
Disagree 
Agree  Strongly 
Agree 
Very 
Strongly 
agree 
 
13. I feel my fate is intertwined 
with the fate of those around me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
14. I feel good when I cooperate 
with others. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
15. I usually go along with what 
others want to do, even when I would 
rather do something different. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
(Independent  
Self-Construal) 
Very 
Strongly 
Disagree 
Strongly 
Disagree 
Disagree  Don’t 
Agree or 
Disagree 
Agree  Strongly 
Agree 
Very 
Strongly 
agree 
 
1. I can talk openly with a person 
whom I meet for the first time, even 
when this person is much older than I 
am. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
2. I’d rather say “No” directly than 
risk being misunderstood. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
3. Speaking up during class is not a 
problem for me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
4. Having a lively imagination is 
important to me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
5. I am comfortable with being 
singled out for praise or rewards. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
6. I am the same person at home that I 
am at school. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
7. Being able to take care of myself is 
a primary concern for me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
8. I act the same way no matter who I 
am with. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
9. I prefer to be direct and forthright 
when dealing with people I’ve just 
met. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
10. I enjoy being unique and different 
from others in many respects. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
11. My personal identity, independent 
of others, is very important to me. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
12. I value being in good health above 
everything. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
13. I do my own thing, regardless of 
what others think. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
14. I feel it is important for me to act 
as an independent person. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
15. I try to do what is best for me, 
regardless of how that might affect 
others. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
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PART 5 Please circle the number that best indicates your answer.  
(Paper Recycling Knowledge) 
 
1. All kinds of papers you used for studying, note-taking, and printing can be recycled. 
  1. True  2. False  3. I don’t know 
2. It is OK to mix paper with aluminum cans or plastic bottles when recycling paper on 
campus. (‘no’ for US; ‘yes’ for TH.) 
  1. True  2. False  3. I don’t know  
      3.   Colored paper cannot be recycled. 
  1. True  2. False  3. I don’t know 
      4.  Glossy paper (e.g., magazine) can be recycled.  
  1. True  2. False  3. I don’t know 
5. Paper recycling can be done only during specific periods of time during a semester on 
campus.  
  1. True  2. False  3. I don’t know 
6. I know where to put papers to recycle on campus.  
 1. yes  2. no  
7. I know where the recycling bins are in every building or location where I spend time on 
campus. 
 1. yes  2. no   
8. I know what day to put out my recyclable papers to be picked up where I live. (US only) 
 1. yes  2. no   
      8.   I know where to donate/sell recyclable papers to vendors in the community where I live.  
            (TH only) 
 1. yes  2. no   
 
PART 6 Please circle the number that best indicates your answer.  
(Behavioral Intentions) 
 
 
1. I intend to recycle paper materials during the next 3 months. 
extremely unlikely:     1.…2.…3….4.…5.….6….7    : extremely likely 
2. I will try to recycle paper materials during the next 3 months. 
  definitely false:     1.…2.…3….4.…5.….6….7    : definitely true 
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3. I plan to recycle paper materials during the next 3 months 
  strongly disagree:     1.…2.…3….4.…5.….6….7    : strongly agree 
 
(Implementation Intentions) 
 
4. During the next 3 months, do you know exactly …  
     4.1 ....how you are going to sort paper materials (e.g., put in a bag or place in a box)? 
1. I know exactly 2. I sort of know 3. I don’t know  
     4.2 ....where you are going to store paper materials (e.g., in the basement, garage or in a corner of 
your room)  
1. I know exactly 2. I sort of know 3. I don’t know 
       4.3 ....when you are going to recycle paper materials (e.g., on a specific week or day)?  
1. I know exactly 2. I sort of know 3. I don’t know   
    4.4 ....how you are going to deliver paper materials for recycling (e.g., carry to the 
container/center or curbside  
pick up)?  
1. I know exactly 2. I sort of know 3. I don’t know   
       4.5 ....where you are going to recycle paper materials (e.g., in a special container on campus or 
other places)?  
1. I know exactly 2. I sort of know 3. I don’t know  
 
PART 7 Please circle the number that best indicates your answer. (Past Behavior) 
 
1. During the past 6 months, how often did you recycle paper materials? (Please check one only.)  
1 Not al all (0 time) 2. 1-2 times  3. 3-4 times            4. 5-6 times  
5. 7-8 times  6. 9-10 times   7. 11-12 times           8. 13 times or more 
 
 
2. What is the name of the street you live on in Lexington?  
____________________________________________ 
    What is the name of the cross street closest to the place where you live?  
_________________________________ 
 
 
THANK YOU FOR COMPLETING THIS SURVEY  
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Thai Version: 
แบบสอบถาม 2 
พฤติกรรมการรีไซเคิลกระดาษของนิสิต นักศึกษา 
 
 
คําช้ีแจง แบบสอบถามชุดนี้เปนการเก็บขอมูลวิจัยเกีย่วกับพฤติกรรมการรีไซเคิลกระดาษของนิสิต 
นักศึกษา ผลการวิจยัท่ีไดจะเปนแนวทางในการพัฒนาการสื่อสารเพื่อสงเสริมพฤติกรรมความรับผิดชอบตอ
สิ่งแวดลอม 
 
 “วัสดุกระดาษ” หรือ “กระดาษ” หมายถึง กระดาษที่ใชแลว ในที่นี้หมายรวมถึงกระดาษสําหรับพิมพ
หรือถายเอกสาร กระดาษหนังสือหรอืสมุดท่ีใชเขียนหรือวาด ซอง ตลอดจนกระดาษสื่อแผนพับ หนังสือพิมพ 
และนิตยสาร  
 
“การรีไซเคิลกระดาษ” หมายถึง การนํากระดาษที่ไมใชแลวไปใสในถังรองรับกระดาษโดยเฉพาะหรือ
ถังแยกประเภทขยะ (ถังเขียว/เหลือง) หรือ การนํากระดาษไปชั่งน้ําหนักขายหรือบรจิาคแกผูรับซื้อหรอืผูเก็บ
รวบรวมรายยอย เพื่อนําไปเขากระบวนการรีไซเคิลผลิตเปนกระดาษกลับมาใชใหม 
 
แบบสอบถามชุดนี้มี 7 ตอน (รวม 8 หนา) ผูวิจัยจะรักษาคําตอบของทานไวเปนความลับอยางเครงครัด 
       
  ทุก ๆ คําตอบของทานสําคัญอยางยิ่งตอการอนุรักษสิ่งแวดลอม  
 
 โปรดตอบคําถามตามความเปนจริง และ ตอบทุกขอโดยไมเวนขาม              
 
ตอนที่ 1    ขอมูลเก่ียวกับผูตอบแบบสอบถาม 
โปรดวงกลมลอมรอบหมายเลขคําตอบของทาน หรือ เขียนคําตอบลงในชองวางที่เวนไวให 
 
1. เพศ   1. ชาย  2. หญิง 
 
2. อายุ __________ ป (โปรดระบุ) 
 
3. เชื้อชาติ  1. ไทย  2. อื่น ๆ (โปรดระบุ) ______________________ 
 
4. สาขาวิชาเอก  1. มนุษยศาสตร/ศิลปศาสตร (ภาษา, ศิลปะ, ฯลฯ)  
2. สังคมศาสตร (จิตวิทยา, เศรษฐศาสตร, รัฐศาสตร, สังคมวิทยา, ฯลฯ) 
3. บริหารธุรกิจ, บัญชี 
   4. ศึกษาศาสตร 
   5. วิทยาศาสตรดานการแพทย สุขภาพ และชีววิทยา 
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   6. วิทยาศาสตรดานการเกษตร และ สิ่งแวดลอม 
7.วิศวกรรม, สถาปตย 
   8. ยังไมไดเลือกวิชาเอก    
9. อื่น ๆ (โปรดระบุ) _____________________________________ 
 
5. ช้ันปท่ีกําลังศึกษา  
1. ช้ันป 1 2. ช้ันป 2 
   3. ช้ันป 3 4. ช้ันป 4 ข้ึนไป 
 
6. เกรดเฉลี่ยสะสม  
1. ตํ่ากวา 2.00 2. 2.00 – 2.49  3. 2.50-2.99 4. 3.00-3.49 5. 3.50-4.00 
 
7.  ปจจุบันทานพักอาศัยอยู   
1. ภายในบริเวณวิทยาเขตของมหาวิทยาลัย   2. ภายนอกมหาวิทยาลัย 
 
8. ประเภทของที่พักอาศัย 
  1. หอพักนิสิต  2. หอพักเอกชน/ อพารทเมนท/ คอนโดฯ   3. บาน 
 
9. ปจจุบันทานพักอาศัย  
1. อยูคนเดียว  2. อยูกับพอ-แม หรือ ญาติ  3. อยูกับเพื่อนรวมหอง 
 
 
10. พอ-แม หรือ ผูท่ีอุปการะทาน มีรายไดเฉลี่ยตอเดือนประมาณ 
  1. ไมเกิน 15,000 บาท   2. 15,001 – 30,000 บาท 
  3. 30,001 – 50,000 บาท   4. 50,001 บาทขึ้นไป 
 
ตอนที่ 2               
A. โปรดวงกลมลอมรอบหมายเลขที่ตรงกับความคิดของทานมากทีสุ่ดเพียงหมายเลขเดียว 
 
♦ การที่ฉันจะรีไซเคิลกระดาษใชแลวในชวง 3 เดือนขางหนา เปนสิ่งที่ . . . 
 
///////////////////////////////////////////////////////////////    1 
  (0%) 
     2           3     
(นอยกวา 50%) 
     4 
  (50%) 
    5          6 
(มากกวา 50%) 
7 
(100%) 
/////////////////////////////////// 
1. ในการลดปริมาณขยะ 
                       ไมไดชวยอะไรเลย:   1 2 3 4 5 6 7 : ชวยไดมากที่สุด 
2. ตอการรักษาสิ่งแวดลอม 
                       ไรคุณคาท่ีสุด:      1 2 3 4 5 6 7 : มีคุณคาท่ีสุด 
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///////////////////////////////////////////////////////////////    1 
  (0%) 
     2           3     
(นอยกวา 50%) 
     4 
  (50%) 
    5          6 
(มากกวา 50%) 
7 
(100%) 
/////////////////////////////////// 
3. ตอการลดการใชที่ดินเพ่ือรองรับขยะ 
                       ไมสําคัญอะไรเลย: 1 2 3 4 5 6 7 : สําคัญที่สุด 
4. ในการอนุรักษทรัพยากรธรรมชาติ (โดยเฉพาะอยางยิ่งตนไม) 
                       ไมไดชวยอะไรเลย:   1 2 3 4 5 6 7 : ชวยไดมากที่สุด 
5. ในการชวยประหยัดเงิน 
                       ไรประโยชนท่ีสุด: 1 2 3 4 5 6 7 : มีประโยชนท่ีสุด 
6. สําหรับการใชเวลาของฉัน 
                       ไรคุณคาท่ีสุด: 1 2 3 4 5 6 7 : มีคุณคาท่ีสุด 
7. สําหรับการใชพ้ืนที่เก็บของในที่พักของฉัน 
                       ไรสาระที่สุด: 1 2 3 4 5 6 7 : มีเหตุผลท่ีสุด 
8. สําหรับสภาพความนาดูของที่พักของฉัน 
                       ไมนาดูเลย: 1 2 3 4 5 6 7 : นาดูท่ีสุด 
9. สําหรับปริมาณงานรีไซเคิลที่เกิดขึน้ (ต้ังแตแยกเก็บกระดาษ รวบรวม จนถึงนําไปทิ้งหรือขาย) 
                       แยท่ีสุด: 1 2 3 4 5 6 7 :เหมาะสมที่สุด 
 
B. โปรดวงกลมลอมรอบหมายเลขที่ตรงกับความคิดของทานมากทีสุ่ดเพียงหมายเลขเดียว  
 
 
///////////////////////////////////////////////////////////////    1 
  (0%) 
     2           3     
(นอยกวา 50%) 
     4 
  (50%) 
    5          6 
(มากกวา 50%) 
7 
(100%) 
/////////////////////////////////// 
1. คนสวนใหญที่มีอิทธิพลตอการตัดสินใจของฉันนาจะเห็นดวยวา ฉัน... 
                                    ไมควรจะ:    1 2 3 4 5 6 7 : ควรจะ 
…รีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
2. คนสวนใหญที่สําคัญตอฉันนาจะสนับสนุน ถาฉัน... 
                             ไมรวม:     1 2 3 4 5 6 7 : รวม 
…รีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
3. คนสวนใหญที่ฉันนับถือความคิดเห็นของพวกเขา นาจะเห็นชอบที่ฉันรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
                     ไมใชอยางแนนอน :  1 2 3 4 5 6 7 : ใชอยางแนนอน 
4. พอ-แม หรือญาติผูใหญของฉัน นาจะยินดทีี่ฉันรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
                     ไมใชอยางแนนอน :  1 2 3 4 5 6 7 : ใชอยางแนนอน 
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///////////////////////////////////////////////////////////////    1 
  (0%) 
     2           3     
(นอยกวา 50%) 
     4 
  (50%) 
    5          6 
(มากกวา 50%) 
7 
(100%) 
/////////////////////////////////// 
5. เจาหนาที่ของเทศบาลทองถิ่น(เขต/แขวง)สวนใหญ นาจะเห็นชอบที่ฉันรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
                     ไมใชอยางแนนอน :  1 2 3 4 5 6 7 : ใชอยางแนนอน 
6. อาจารยที่ฉันรูจักสวนใหญ จะรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
                      ไมจริงเลย:      1 2 3 4 5 6 7 : จริงท่ีสุด 
7. เพ่ือนสวนใหญของฉัน จะรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
                      ไมจริงเลย:      1 2 3 4 5 6 7 : จริงท่ีสุด 
8. นิสิตรวมชั้นที่ฉันรูจักสวนใหญ จะรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
                      ไมจริงเลย:      1 2 3 4 5 6 7 : จริงท่ีสุด 
9. สมาชิกของชมรม/องคกรนิสิตที่ฉันรูจักสวนใหญ จะรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
                      ไมจริงเลย:      1 2 3 4 5 6 7 : จริงท่ีสุด 
 
C. โปรดวงกลมลอมรอบหมายเลขที่ตรงกับความคิดของทานมากทีสุ่ดเพียงหมายเลขเดียว 
 
 
///////////////////////////////////////////////////////////////    1 
  (0%) 
     2           3     
(นอยกวา 50%) 
     4 
  (50%) 
    5          6 
(มากกวา 50%) 
7 
(100%) 
/////////////////////////////////// 
1.  การที่ฉันจะรีไซเคิลกระดาษในชวง 3 เดือนขางหนาเปนสิ่งที่... 
                     ยากเย็นที่สุด:          1 2 3 4 5 6 7 : งายดายที่สุด 
2. ฉันมั่นใจวาถาฉันตองการจะทํา ฉันก็สามารถจะรีไซเคิลกระดาษในชวง 3 เดือนขางหนาได 
                     ไมจริงเลย:      1 2 3 4 5 6 7 : จริงท่ีสุด 
3. การที่ฉันจะรีไซเคิลกระดาษในชวง 3 เดือนขางหนาเปนสิ่งที่... 
                     เปนไปไมไดเลย:      1 2 3 4 5 6 7 : เปนไปไดงายมาก 
4. การที่ฉันจะรีไซเคิลกระดาษในชวง 3 เดือนขางหนาเปนสิ่งที่... 
                     เปนปญหาใหญหลวง:  1 2 3 4 5 6 7 : ไมเปนปญหาเลย 
5. ทานมีความมั่นใจเพียงใดวา จะสามารถรีไซเคิลกระดาษในชวง 3 เดือนขางหนา  
              ไมมั่นใจเลยสักนิด:     1 2 3 4 5 6 7 : มั่นใจที่สุด 
6. ทานคิดวา จะสามารถควบคุมการรีไซเคิลกระดาษในชวง 3 เดือนขางหนาของตนเองไดมากนอยเพียงใด 
                       ควบคุมไมไดเลย:     1 2 3 4 5 6 7 : ควบคุมไดทั้งหมด 
7. ทานคิดวา จะสามารถควบคุมการจัดหาที่เก็บรวบรวมกระดาษใชแลวในที่พักของทานเพื่อรีไซเคิลในชวง  3  เดือน
ขางหนาไดมากนอยเพียงใด 
                       ควบคุมไมไดเลย:     1 2 3 4 5 6 7 : ควบคุมไดทั้งหมด 
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///////////////////////////////////////////////////////////////    1 
  (0%) 
     2           3     
(นอยกวา 50%) 
     4 
  (50%) 
    5          6 
(มากกวา 50%) 
7 
(100%) 
/////////////////////////////////// 
8. ทานคิดวา จะสามารถควบคุมปริมาณกระดาษที่ทานใชในชวง 3 เดือนขางหนาไดมากนอยเพียงใด 
                       ควบคุมไมไดเลย:     1 2 3 4 5 6 7 : ควบคุมไดทั้งหมด 
9. ทานคิดวา จะสามารถควบคุมเวลาที่ทานใชในการรีไซเคิลกระดาษในชวง 3 เดือนขางหนาไดมากนอยเพียงใด 
                       ควบคุมไมไดเลย:     1 2 3 4 5 6 7 : ควบคุมไดทั้งหมด 
10. การที่ฉันจะรีไซเคิลวัสดุกระดาษในชวง 3 เดือนขางหนาหรือไมนั้น ขึ้นอยูกับตัวฉันเองเปนหลัก 
                     ไมใชอยางแนนอน :  1 2 3 4 5 6 7 : ใชอยางแนนอน 
11. ฉันสามารถควบคุมปริมาณการรีไซเคิลวัสดุกระดาษในชวง 3 เดือนขางหนาของตนเองไดอยางแนนอน 
                     ไมใชอยางแนนอน :  1 2 3 4 5 6 7 : ใชอยางแนนอน 
 
 
ตอนที่ 3  โปรดวงกลมลอมรอบหมายเลขทีบ่งชี้คําตอบของทานไดดีทีสุ่ด 
 
ทานเห็นดวย หรือ ไมเห็นดวยเพียงใด กับประโยคตอไปนี้  
 ไมเห็นดวยอยางมาก 
ไมเห็น
ดวย 
ไมแนใจ เห็นดวย เห็นดวย
อยางมาก 
1. การรีไซเคิลกระดาษชวยอนุรกัษทรัพยากรธรรมชาต ิ 1 2 3 4 5 
2. การรีไซเคิลกระดาษชวยลดปริมาณขยะที่ทิ้งเรี่ยราด 1 2 3 4 5 
3. การรีไซเคิลกระดาษชวยประหยัดพลังงาน 1 2 3 4 5 
4. การรีไซเคิลกระดาษชวยลดปญหาการใชทีด่นิเพื่อรองรับขยะ 1 2 3 4 5 
5. การรีไซเคิลกระดาษชวยลดปญหามลภาวะในสิ่งแวดลอม 1 2 3 4 5 
 ไมเห็นดวยอยางมาก 
ไมเห็น
ดวย 
ไมแนใจ เห็นดวย เห็นดวย
อยางมาก 
1. เมื่อใดที่การรไีซเคิลกระดาษเปนภาระสําหรบัฉัน ฉันจะรูสึกมี
สวนรับผิดชอบเพียงเลก็นอย 
1 2 3 4 5 
2. ถาฉันรูวาตัวเองมีทัศนคติที่ดตีอส่ิงแวดลอมอยูแลว ฉันก็ไมรูสึก
เดือดรอนใจที่ไมไดรีไซเคิลกระดาษในบางครัง้ 
1 2 3 4 5 
3. ความรูสึกไมสบายใจสวนตัวหรือการหมกมุนกับภาระงานไมใช
ขออางในการไมลงมือรีไซเคิลกระดาษ 
1 2 3 4 5 
4. ภาระในการเรียนและการงานของฉัน ไมใชเหตุผลที่จะใชอาง
เพ่ือละเลยการรกัษาสิ่งแวดลอม 
1 2 3 4 5 
5. ทุก ๆ คนควรลงมือรีไซเคิลกระดาษ 1 2 3 4 5 
6. ความรับผิดชอบของฉันมีเพียงแคการดูแลตวัเองและครอบครวั
เทานั้น ไมตองไปหวงเรื่องสิ่งแวดลอม 
1 2 3 4 5 
7. เราไมสามารถทําอะไรไดมากนักเพื่อรักษาสิ่งแวดลอมใหด ี 1 2 3 4 5 
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ตอนที่ 4  โปรดวงกลมลอมรอบหมายเลขทีบ่งชี้คําตอบของทานไดดีทีสุ่ด 
 
ทานเห็นดวย หรือ ไมเห็นดวยเพียงใด กับประโยคตอไปนี ้
 
 ไมเห็นดวยอยางมากที่สุด 
ไมเห็นดวยอยางมาก 
ไมเห็นดวย ไมแนใจ เห็นดวย เห็นดวยอยางมาก 
เห็นดวยอยางมากที่สุด 
1. ฉันเคารพผูอาวุโสและบุคคลผูมีอํานาจหนาที่ตาง ๆ ทีฉ่ัน
ตองเกี่ยวของดวย 
1 2 3 4 5 6 7 
2. การรักษาความสามัคคีในกลุมสําคัญมากสําหรับฉัน 1 2 3 4 5 6 7 
3. ฉันจะมีความสุขก็ตอเมื่อคนรอบขางของฉันมีความสุข 1 2 3 4 5 6 7 
4. ฉันยินดีสละที่น่ังบนรถประจําทางใหแกคร-ูอาจารยของฉัน 1 2 3 4 5 6 7 
5. ฉันเคารพคนที่มีความออนนอมถอมตน 1 2 3 4 5 6 7 
6. ฉันจะเสียสละประโยชนสวนตนเพื่อประโยชนของกลุมของ
ฉัน 
1 2 3 4 5 6 7 
7. ฉันมกัรูสึกบอย ๆ วาการรักษาความสัมพันธที่ดีกับคนอื่น ๆ 
เอาไวสําคัญยิ่งกวาความสําเรจ็ของตัวเอง 
1 2 3 4 5 6 7 
8. ฉันควรคํานึงถึงคําแนะนําของพอ-แมในการวางแผนเรื่อง
การเรียนและการประกอบอาชพี 
1 2 3 4 5 6 7 
9. ฉันถือวาการใหความเคารพตอการตัดสินใจตาง ๆ ของกลุม
เปนสิ่งสําคัญ 
1 2 3 4 5 6 7 
10. ฉันจะยังคงอยูในกลุมหากสมาชิกในกลุมยังตองการฉัน 
แมเมื่อฉันจะไมคอยมีความสุขกับกลุมก็ตาม 
1 2 3 4 5 6 7 
11. หากพี่หรือนองของฉันประสบความลมเหลว ฉันรูสึกวา
ฉันมีสวนรบัผิดชอบดวย 
1 2 3 4 5 6 7 
12. แมเมื่อฉันไมเห็นดวยกับสมาชิกในกลุมอยางมาก ฉันก็
หลีกเลี่ยงการโตแยง 
1 2 3 4 5 6 7 
13. ฉันรูสึกวาชะตาชีวิตของฉันเกี่ยวพันกบัชะตาชีวิตของผูคน
รอบขาง 
1 2 3 4 5 6 7 
14. ฉันรูสึกสบายใจเมื่อไดใหความรวมมือกับคนอื่น ๆ 1 2 3 4 5 6 7 
15. ฉันมักจะเออออกับส่ิงที่คนอื่น ๆ ตองการจะทํา แมเมื่อฉัน
อยากจะทําอยางอื่นมากกวา 
1 2 3 4 5 6 7 
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 ไมเห็นดวยอยางมากที่สุด 
ไมเห็นดวยอยางมาก 
ไมเห็นดวย ไมแนใจ เห็นดวย เห็นดวยอยางมาก 
เห็นดวยอยางมากที่สุด 
1. ฉันสามารถพดูจาอยางเปดเผยกับคนที่ฉันเพิง่รูจักครั้งแรก 
แมวาคน ๆ น้ันจะอาวุโสกวาฉนัมากก็ตาม 
1 2 3 4 5 6 7 
2. ฉันขอปฏิเสธดวยคําวา “ไม” อยางตรงไปตรงมา ดีกวาที่จะ
เส่ียงตอการถกูเขาใจผิด 
1 2 3 4 5 6 7 
3. ฉันไมกลวัทีจ่ะแสดงความคิดเห็นในหองเรยีน 1 2 3 4 5 6 7 
4. ฉันคิดวาการมีความฝนหรือจินตนาการที่สนุกสนานเปน
เรื่องสําคัญ 
1 2 3 4 5 6 7 
5. ฉันไมรูสึกเขนิอายเมื่อไดรับรางวัลหรือคําชมเชยเพียงคน
เดียวในกลุม 
1 2 3 4 5 6 7 
6. ฉันทําตวัเหมอืนเดิมไมวาจะอยูที่บานหรืออยูที่โรงเรียน/
มหาวทิยาลัย 
1 2 3 4 5 6 7 
7. การรับผดิชอบดูแลตวัเองใหได เปนเรื่องที่ฉนัถือวาสําคัญ
ที่สุด 
1 2 3 4 5 6 7 
8. ฉันทําตวัเหมอืน ๆ กันเสมอ ไมวาจะอยูกับใครก็ตาม 1 2 3 4 5 6 7 
9. ฉันชอบพูดจาเปดเผยตรงไปตรงมากบัคนทีฉ่ันเพิ่งรูจักเปน
ครั้งแรก  
1 2 3 4 5 6 7 
10. ฉันชอบเปนคนที่ไมเหมือนใครและไมมีใครเหมือนใน
หลาย ๆ ดาน 
1 2 3 4 5 6 7 
11. ความมเีอกลกัษณ ไมข้ึนกับใคร เปนสิ่งที่สําคัญมาก
สําหรับฉัน 
1 2 3 4 5 6 7 
12. ฉันถือวาการมีสุขภาพที่ดีสําคัญเหนือส่ิงอ่ืนใด 1 2 3 4 5 6 7 
13.ฉันทําอยางทีต่ัวเองอยากทํา ไมวาคนอื่นจะคดิยังไงก็ตาม 1 2 3 4 5 6 7 
14. ฉันใหความสําคัญกับการเปนคนที่ไมตองพ่ึงพาใคร 1 2 3 4 5 6 7 
15.ฉันพยายามทําส่ิงที่ดีที่สุดสําหรับตัวเอง ไมวาส่ิงนั้นจะ
สงผลอยางไรตอคนอื่น ๆ 
1 2 3 4 5 6 7 
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ตอนที่ 5   โปรดวงกลมลอมรอบหมายเลขคําตอบของทาน 
 
1. กระดาษที่ทานใชในการเรียน และการพิมพงานทุกชนิด สามารถนําไปรีไซเคิลเพื่อผลิตเปนกระดาษใหม
ได   1. ถูก  2. ผิด  3. ไมทราบ 
 
2. เมื่อรีไซเคิลกระดาษในบริเวณมหาวิทยาลัย การทิ้งกระดาษรีไซเคิลปนรวมกับกระปองอลูมิเนียมหรือ
ขวดพลาสติคไมเปนปญหาแตอยางใด 
   1. ถูก  2. ผิด  3. ไมทราบ 
 
3. กระดาษสีไมสามารถนําไปรีไซเคิลได 
   1. ถูก  2. ผิด  3. ไมทราบ 
 
 4.   กระดาษอาบมัน (เชน นิตยสาร) สามารถนําไปรีไซเคิลได 
   1. ถูก  2. ผิด  3. ไมทราบ 
 
5. การรีไซเคิลกระดาษในบริเวณมหาวิทยาลัยสามารถทําไดเฉพาะในบางชวงของภาคการศึกษาเทานั้น 
   1. ถูก  2. ผิด  3. ไมทราบ 
 
6. ฉันรูวา จะนํากระดาษไปรีไซเคิลไดที่ไหนในบริเวณมหาวิทยาลัย 
   1.ใช  2. ไมใช 
 
7. ฉันรูวา มีถังแยกประเภทขยะเพื่อรีไซเคิล (ถงัเขียว/เหลือง) หรือ ถังรีไซเคิลกระดาษ ต้ังอยูบริเวณไหน
ตามตึกหรือสถานที่ตาง ๆ ในมหาวิทยาลัย 
   1.ใช  2. ไมใช 
 
8.    ฉันรูวา จะนํากระดาษที่ใชแลวไปขายแกผูรับซื้อรายยอย หรือ บริจาคแกคนเก็บกระดาษไดที่ไหน 
   1.ใช  2. ไมใช 
 
ตอนที่ 6  โปรดวงกลมลอมรอบหมายเลขทีบ่งชี้ตัวทานไดดีที่สุดเพยีงหมายเลขเดยีว 
 
///////////////////////////////////////////////////////////////    1 
  (0%) 
     2           3     
(นอยกวา 50%) 
     4 
  (50%) 
    5          6 
(มากกวา 50%) 
7 
(100%) 
/////////////////////////////////// 
1. ฉันตั้งใจที่จะรีไซเคิลกระดาษในชวง 3 เดือนขางหนา 
                          ไมต้ังใจเลย:         1 2 3 4 5 6 7 : ต้ังใจที่สุด 
2. ฉันจะพยายามรีไซเคิลกระดาษในชวง 3 เดอืนขางหนา 
                          ไมจริงเลย:      1 2 3 4 5 6 7 : จริงท่ีสุด 
3. ฉันวางแผนที่จะรีไซเคิลกระดาษในชวง 3 เดือนขางหนา  
                          ไมอยางแนนอน :    1 2 3 4 5 6 7 : ใชอยางแนนอน 
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4. ทานวางแผนไวหรือไมวา ในระยะ 3 เดือนขางหนา . . . 
 
4.1 ....ทานจะแยกกระดาษเพื่อนําไปรีไซเคิลอยางไร (เชน แยกไวในลัง หรือ แยกลงถุงพลาสติค/ถุง
กระดาษ) 
 1. วางแผนไวแนนอนแลว  2. วางแผนไวบาง   3. ยังไมเคยวางแผนเลย 
 
4.2 ....ทานจะเก็บรวบรวมกระดาษใชแลวไวที่ไหน (เชน ในหองเก็บของ หรือ ท่ีมุมใดมุมหนึ่งของ
หองทาน) 
 1. วางแผนไวแนนอนแลว  2. วางแผนไวบาง   3. ยังไมเคยวางแผนเลย 
 
4.3 ....ทานจะนํากระดาษไปรีไซเคิลในชวงเวลาใด  (เชน ในสัปดาหใดสัปดาหหนึ่ง หรอื ในวันใด
วันหนึ่ง)  
 1. วางแผนไวแนนอนแลว  2. วางแผนไวบาง   3. ยังไมเคยวางแผนเลย 
 
4.4 ....ทานจะนํากระดาษไปรีไซเคิลอยางไร (เชน หิ้วหรือยกไปใสในถังรีไซเคิลกระดาษหรือถงัแยก
ประเภทขยะ หรือ นําไปขาย/บริจาค) 
 1. วางแผนไวแนนอนแลว  2. วางแผนไวบาง   3. ยังไมเคยวางแผนเลย 
 
4.5 ....ทานจะนํากระดาษไปรีไซเคิลท่ีไหน (เชน ในถังรองรับขยะกระดาษ หรือ ถังแยกขยะ(เขียว/
เหลือง)ในบริเวณมหาวิทยาลัย หรือ สถานที่อืน่ ๆ เชน รานรับซื้อกระดาษ)  
 1. วางแผนไวแนนอนแลว  2. วางแผนไวบาง   3. ยังไมเคยวางแผนเลย 
 
 
 
ตอนที่ 7    โปรดวงกลมลอมรอบหมายเลขที่บงชี้ตัวทานไดดีที่สุด 
 
1. ในชวง 6 เดอืนที่ผานมา ทานไดรีไซเคิลวัสดุกระดาษบอยครั้งเพียงใด (โปรดเลือกเพียงคําตอบเดียว) 
 1. ไมไดทําเลย  2. 1-2 ครั้ง  3. 3-4 ครั้ง  4. 5-6 ครั้ง 
 5. 7-8 ครั้ง  6. 9-10 ครั้ง  7. 11-12 ครั้ง  8. 13 ครั้งขึ้นไป 
 
 
3. โปรดระบุช่ือถนนสายหลักซึ่งที่พักปจจุบันของทานตั้งอยู (กทม. และปริมณฑล) __________________ 
        โปรดระบุช่ือถนนสายยอยหรือซอยหลักที่ใกลกับที่พักของทานมากที่สุด ______________________ 
 
 โปรดตรวจสอบอีกครั้งวา ทาน มิไดขามคําถามขอใด  
 ขอขอบคุณในความรวมมือของทานเปนอยางยิ่ง 
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Appendix C 
Results of Elicitation Research of TPB: Beliefs concerning Attitude Components 
Primary Advantages to Different Agencies: 
Thailand and U.S. participants’ responses about primary advantages to themselves 
Advantages to self Thailand U.S. Total 
cheaper costs/ save money/ reduce cost of paper products  58(33.7) 33(15.9) 91(24.0) 
reduce garbage/ trash / less paper clutter 20(11.6) 36(17.4) 56(14.1) 
cleaner air/ healthier environment/ less pollution 6 47(22.7) 53(14.0) 
feel good about doing the right thing/ sense of 
accomplishment 
15(8.7) 24 39(10.3) 
save trees/ conserve resources/ better use of resources  27(13.0) 27(13.0) 
satisfaction of knowing you are doing your part to help 
clean the environment 
 22 22 
monetary incentives 13 4 17 
use paper for maximum advantages 15(8.7)  15 
self-discipline 10  10 
a way to relax 9  9 
cleanliness and tidiness in household 6  6 
conserve resources/ save energy 5  5 
creative thinking 5  5 
effective use of time  5  5 
more recycled products available  4 4 
less use of landfills  3 3 
more paper available/ have paper for future  2 2 
others 5 5 10 
Total 172(100.0) 207(100.0) 379(100.0)
 
 
Thailand and U.S. participants’ responses about primary advantages to their friends and family 
Advantages to friends and family Thailand U.S. Total 
saves money/ cheaper paper products 47(33.5) 35(19.8) 82(12.8) 
reduce trash/ less waste/ less paper clutter in the house 24(17.1) 31(17.6) 55(8.6) 
cleaner air/ healthier environment/ less pollution/ prevent 
harmful environment 
 50(28.4) 50(7.8) 
save trees/ conserve resources/ preserving their world  8 29(16.4) 37(5.8) 
feel responsible/ doing good for community satisfaction/ 
feel good/ piece of mind/ sense of achievement 
6 11 17(2.6) 
create a small amount of income 16(11.4)  16(2.5) 
emulating behavior/ could learn from my recycling/ may 
encourage them to involve 
10 5 15 
something to do together/ fun 14  14 
cleanliness and tidiness in household  12  12 
reduce environmental problems 6  6 
save paper  2 2 
something to do as a family/ fun  2 2 
attractive to group 2  2 
others 7 11 18(2.8) 
Total 140(100.0) 176(100.0) 636(100.0)
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Thailand and U.S. participants’ responses about primary advantages to the University 
Advantages to the University Thailand U.S. Total 
reduce waste/ less litter around campus 49(31.6) 46(23.2) 95(26.9) 
reduce costs on paper products 36(23.2) 55(27.7) 91(25.7) 
cleaner environment/ less pollution 32(20.6) 31(15.6) 63(17.8) 
conserve resources/ save trees/ forests 18(11.6) 10 28(7.9) 
good image / prestige/ good reputation for the university 6 26(5.0) 32(9.0) 
save papers  7 7 
cut down costs of waste management/ reduce spending on 
waste services 
 6 6 
easier work for waste management/ less time spent cleaning  2 2 
less work for janitors 6  6 
decrease environmental problems 4  4 
create additional income 3  3 
appease conscious students/ attract certain groups of 
students 
 2 2 
keep environmentalists happy  2 2 
others 1 11 12 
Total 155(100.0) 198(100.0) 353(100.0)
 
 
Thailand and U.S. participants’ responses about primary advantages to society  
Advantages to society Thailand U.S. Total 
save trees/ forest/ less deforestation/ conserve resources 53(30.8) 51(26.0) 104(28.2) 
less waste on the earth 44(25.5) 22(11.2) 66(17.9) 
clean community 44(25.5)  44(11.9) 
decrease pollution (esp. air, water), cleaner environment 12(6.9) 64(32.6) 76(20.6) 
reduce landfill problems  14(7.1) 14(3.8) 
save money/ lower costs  9 9 
cut down costs of waste management 7  7 
cheaper paper goods  7 7 
create discipline for citizen 5  5 
create jobs  5 5 
save paper usage for future  4 4 
better economic 3  3 
reduce processes in waste disposal 2  2 
reduce import of paper products 2  2 
could save endogenous species/ wildlife  2 2 
Better ecosystem/ last planet  2 2 
More recycled products  2 2 
others  14(7.1) 14 
Total 172(100.0) 196(100.0) 368(100.0)
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Primary Disadvantages to Different Agencies: 
Thailand and U.S. participants’ responses about primary disadvantages to themselves 
Disadvantages to self Thailand U.S. Total 
time consuming/ takes extra time in sorting papers 49(65.3) 64(42.9) 113(50.4) 
inconvenient/ hassle/ tiring (e.g., in separating trash, to find 
a recycling bin) 
7 45(30.2) 52(23.2) 
cost money to recycle (e.g., extra bins, pick-up services)  8 12 20(8.9) 
need extra waste bins  7 7 
take up space in my place 3 3 6 
must remember to recycle  6 6 
need to use used products (not new) 5  5 
decrease quality of paper/ less brilliant whiteness or 
recycled paper 
3 2 5 
don't know how to sort materials  3 3 
costs increase on paper products/ paper would be more 
expensive 
 2 2 
others  5 5 
Total 75(100.0) 149(100.0) 224(100.0)
 
 
Thailand and U.S. participants’ responses about primary disadvantages to their friends and family 
Disadvantages to friends and family Thailand U.S. Total 
time consuming 29(51.7) 42(34.4) 71(39.8) 
inconvenience/ hassle (e.g. separating trash, proximity to 
recycling bins) 
6(10.7) 28(22.9) 34(19.1) 
cost more money to recycle (e.g., extra bins) 6(10.7) 11(9.0) 17(9.5) 
need effort/ extra work   16(13.1) 16(8.9) 
take up space for storing 4 4 8 
need separate recycling bins  6 6 
need to use used products 5  5 
conflict of thoughts 4  4 
must remember to recycle  3 3 
cost increase on paper products/ paper would be more 
expensive 
 3 3 
burden on lifestyle  2 2 
change of behavior/ creating recycling habit  2 2 
become trash in household 1  1 
decrease quality of paper 1  1 
others  5 5 
Total 56(100.0) 122(100.0) 178(100.0)
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Thailand and U.S. participants’ responses about primary disadvantages to the University   
Disadvantages to the University Thailand U.S. Total 
costs increase on operating recycling service/ receptacles 18(11.6) 42(32.5) 60(32.6) 
time consuming 12(7.7) 16(12.4) 28(15.2) 
must organize a recycling system - providing bins, 
removing recyclables papers 
 18(13.9) 18(9.7) 
take up space for storing 5 7 12(6.5) 
need effort/ extra work  11(8.5) 11(5.9) 
need to enforce students to do it/ to create new rules  10 10 
need more employees to do recycle services  9 9 
inconvenience  8 8 
affect business of the University’s store in selling papers 6  6 
may create paper garbage, dirty campus, more litter 2 3 5 
create more work for the University’s employees to do 
recycle services 
4  4 
need to use used products 3  3 
cause extra expense on recycling research 2  2 
others 3 5 8 
Total 155(100.0) 129(100.0) 184(100.0)
 
 
Thailand and U.S. participants’ responses about primary disadvantages to society 
Disadvantages to society Thailand U.S. Total 
cost increases on operating recycling service/ receptacles 15(35.7) 27(28.1) 42(30.4) 
time-consuming process 9(21.4) 17(17.7) 26(18.8) 
need effort/ extra work  11(11.4) 11(7.9) 
inconvenience  9(9.3) 9(6.5) 
take up space for storing 2 4 6 
must set up and maintain recycling bins/ not enough 
facilities 
 5 5 
cause pollution from recycling plant/ worsen the 
environment 
 5 5 
need to use used products  5  5 
need more labor 2 2 4 
paper company loses income 4  4 
need extra investment on technology 3  3 
increase garbage  3 3 
lower quality of recycled paper goods 1 2 3 
cost increases on paper products/ paper would be more 
expensive 
 2 2 
increase water pollution 1  1 
other  9 9 
Total 42(100.0) 96(100.0) 138(100.0) 
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Appendix D 
Results of Elicitation Research of TPB: Beliefs Concerning Subjective Norm 
Components 
Beliefs on how parent(s) would feel about the respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all 2(1.9) 6(5.0) 
2 10(9.7) 
11.6 
15(12.4) 
17.4 
3 Neutral 30(29.1) 29.1 33(27.3) 27.3 
4 29(28.2) 32(26.4) 
5 Would be very supportive 32(31.1) 
 
59.3 35(28.9) 
 
55.3 
 
Beliefs on how brother(s) or sister(s) would feel about the respondent’s recycling of 
paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all 4(3.9) 22(18.2) 
2 20(19.4) 
23.3 
29(24.0) 
42.5 
3 Neutral 30(29.1) 29.1 31(25.6) 25.8 
4 24(23.3) 17(14.0) 
5 Would be very supportive 25(24.3) 
 
47.6 21(17.4) 
 
31.7 
 
Beliefs on how older family member(s), e.g., aunts, uncles, grandparents would feel 
about the respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all 8(7.8) 12(9.9) 
2 20(19.4) 
27.2 
18(14.9) 
26.8 
3 Neutral 35(34.0) 34.0 40(33.1) 33.1 
4 30(29.1) 28(23.1) 
5 Would be very supportive 10(9.7) 
 
38.8 23(19.0) 
 
42.1 
 
Beliefs on how other family member(s) around his/her age would feel about the 
respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all 7(6.8) 19(15.7) 
2 25(24.3) 
31.1 
25(20.7) 
36.4 
3 Neutral 31(30.1) 30.1 44(36.4) 36.4 
4 32(31.1) 20(16.5) 
5 Would be very supportive 8(7.8) 
 
38.9 13(10.7) 
 
27.2 
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Beliefs on how girlfriend/boyfriend would feel about the respondent’s recycling of paper 
materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all 5(4.9) 22(18.2) 
2 24(23.3) 
28.2 
20(16.5) 
35.4 
3 Neutral 32(31.1) 31.1 38(31.4) 32.2 
4 33(32.0) 22(18.2) 
5 Would be very supportive 9(8.7) 
 
40.7 16(13.2) 
 
32.2 
 
Beliefs on how friends would feel about the respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all 1(1.0) 13(10.7) 
2 19(18.4) 
19.4 
31(25.6) 
36.3 
3 Neutral 45(43.7) 43.7 34(28.1) 28.1 
4 23(22.3) 27(22.3) 
5 Would be very supportive 15(14.6) 
 
36.9 13(13.2) 
 
35.5 
 
Beliefs on how professor(s) would feel about the respondent’s recycling of paper 
materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all 1(1.0) 7(5.8) 
2 3(2.9) 
3.9 
9(7.4) 
13.3 
3 Neutral 21(20.4) 20.4 27(22.3) 22.5 
4 26(25.2) 48(39.7) 
5 Would be very supportive 52(50.5) 
 
75.7 29(24.0) 
 
64.2 
 
Beliefs on how local government would feel about the respondent’s recycling of paper 
materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all  6(5.0) 
2 3(2.9) 
2.9 
10(8.3) 
13.3 
3 Neutral 15(14.6) 14.6 19(15.7) 15.7 
4 29(28.2) 32(26.4) 
5 Would be very supportive 56(54.4) 
 
82.6 54(44.6) 
 
71.0 
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Beliefs on how classmate(s) or student club member(s) would feel about the respondent’s 
recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not care at all 1(1.0) 9(7.4) 
2 15(14.6) 
15.6 
16(13.2) 
20.6 
3 Neutral 33(32.0) 32.0 42(34.7) 34.7 
4 32(31.1) 26(21.5) 
5 Would be very supportive 22(21.4) 
 
52.5 28(23.1) 
 
44.6 
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Appendix E 
Results of Elicitation Research of TPB: Beliefs Concerning Perceived  
Behavioral Control Components 
Beliefs on how much the change of availability of paper recycling bins (or special 
receptacles) would affect the respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not affect at all 4(3.9) 4(3.3) 
2 6(5.8) 
9.7 
 6(5.0) 
8.3 
3 Neutral 24(23.3) 23.3 9(7.4) 7.4 
4 29(28.2) 41(33.9) 
5 Would make a big difference 40(38.8) 
 
67.0 61(50.4) 
 
84.3 
 
Beliefs on how much the change of distance from recycling facilities would affect the 
respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not affect at all 1(1.0) 6(5.0) 
2 7(6.8) 
7.8 
9(7.4) 
12.4 
3 Neutral 24(23.3) 23.3 24(19.8) 19.8 
4 35(34.0) 32(26.4) 
5 Would make a big difference 36(35.0) 
 
69.0 50(41.3) 
 
67.7 
 
Beliefs on how much the change of storage space in the place where he/she lives/works 
would affect the respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not affect at all 1(1.0) 10(8.3) 
2 3(2.9) 
3.9 
13(10.7) 
19.0 
3 Neutral 25(24.3) 24.3 20(16.5) 16.5 
4 41(39.8) 40(33.1) 
5 Would make a big difference 33(32.0) 
 
71.8 38(31.4) 
 
64.5 
 
Beliefs on how much the change of the amount of paper materials he/she uses would 
affect the respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not affect at all  15(12.4) 
2 3(2.9) 
2.9 
12(9.9) 
22.3 
3 Neutral 34(33.0) 33.0 25(20.7) 20.7 
4 42(40.8) 43(35.5) 
5 Would make a big difference 24(23.3) 
 
64.1 26(21.5) 
 
57.0 
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Beliefs on how much the change of the amount of his/her school works would affect the 
respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not affect at all 1(1.0) 21(17.4) 
2 8(7.8) 
8.8 
12(9.9) 
27.3 
3 Neutral 37(35.9) 35.9 32(26.4) 26.4 
4 45(43.7) 38(31.4) 
5 Would make a big difference 12(11.7) 
 
55.4 18(14.9) 
 
46.3 
 
Beliefs on how much the change of the amount of time he/she needs to spend doing 
things for or with family would affect the respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not affect at all 1(1.0) 38(31.4) 
2 15(14.6) 
15.6 
26(21.5) 
52.9 
3 Neutral 36(35.0) 35.0 28(23.1) 23.1 
4 38(36.9) 22(18.2) 
5 Would make a big difference 13(12.6) 
 
49.5 7(5.8) 
 
24.0 
 
Beliefs on how much the change of the amount of time he/she spends at work would 
affect the respondent’s recycling of paper materials. 
Thailand United States  
F (%) % Proportion F (%) % Proportion 
1 Would not affect at all 8(7.8) 37(30.6) 
2 17(16.5) 
24.3 
27(22.3) 
52.9 
3 Neutral 46(44.7) 44.7 27(22.3) 22.3 
4 20(19.4) 23(19.0) 
5 Would make a big difference 12(11.7) 
 
31.1 7(5.8) 
 
24.8 
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Appendix F 
Characteristics of the Thai Sample 
 
Characteristics 
Frequency (%) 
(N=417) 
Sex Male 144 (34.5) 
 Female 272 (65.2) 
 No response     1   (0.2) 
Age (Years) 18   29   (7.0) 
 19  195 (46.8) 
 20 116 (27.8) 
 21   56 (13.4) 
 22   12   (2.9) 
 23    5    (1.2) 
 No response    4    (1.0) 
Race/Ethnicity Thai 415 (99.5) 
 Others    2   (0.5) 
Academic major Arts/Humanities 101 (24.2) 
 Social Sciences 136 (32.6) 
 Business   30   (7.2) 
 Education   41   (9.8) 
 Life or Physical Sciences    4   (1.0) 
 Agricultural or Environmental Sciences    5   (1.2) 
 Engineering  98 (23.5) 
 No response    2  (0.5) 
Student’s status Freshman    6  (1.4) 
 Sophomore 325 (77.9) 
 Junior   59 (14.1) 
 Senior   26  (6.2) 
Grade point average < 2.00   22  (5.3) 
 2.00-2.49   98 (23.5) 
 2.50-2.99 150 (36.0) 
 3.00-3.49 125 (30.0) 
 3.50-4.00   22  (5.3) 
Living on/off campus On-campus  35  (8.4) 
 Off-campus 380 (91.1) 
 No response    2  (0.5) 
Type of current residence University’s dorm  37  (8.9) 
 Apartment/Condominium 145 (34.8) 
 House 233 (55.9) 
 No response    2  (0.5) 
Living with other 
individual(s) 
Alone  48 (11.5) 
 With parents or relatives 259 (62.1) 
 With roommate(s) 108 (25.9) 
 No response    2  (0.5) 
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Characteristics 
Frequency (%) 
(N=417) 
Parent(s)/Guardian’s 
income/month  
≤ ฿15,000 114 (27.3) 
 ฿15,001-฿30,000 109 (26.1) 
 ฿30,001-฿50,000   94 (22.5) 
 ≥ ฿50,001   99 (23.7) 
 No response    1  (0.2) 
Past frequency of paper 
recycling  
0 time  68 (16.3) 
 1-2 times  113 (27.1) 
 3-4 times  101 (24.2) 
 5-6 times   44 (10.6) 
 7-8 times   15  (3.6) 
 9-10 times   25  (6.0) 
 11-12 times or more   13  (3.1) 
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Appendix G 
Characteristics of the United States Sample 
 
Characteristics 
 
Frequency (%) 
(N=432) 
Sex Male 227 (52.5) 
 Female 205 (47.5) 
Age (Years) 18   54 (12.5) 
 19  160 (37.0) 
 20 108 (25.0) 
 21   69 (16.0) 
 22   20   (4.6) 
 23    7   (1.6) 
 24    4  (0.9) 
 25    1  (0.2) 
 26    3  (0.7) 
 28    2  (0.5) 
 30    1  (0.2) 
 35    1  (0.2) 
 41    1  (0.2) 
 No response    1  (0.2) 
Race/Ethnicity White (Caucasian) 378 (87.5) 
 Black/African American   23  (5.3) 
 Asian/Pacific Islander   15  (3.5) 
 Hispanic/Latino(a)     2  (0.5) 
 American Indian/Alaskan Native     2  (0.5) 
 Others   10  (2.3) 
 No response    2   (0.5) 
Academic major Arts/Humanities  20  (4.6) 
 Social Sciences 104 (24.1) 
 Business 102 (23.6) 
 Education   32   (7.4) 
 Life or Physical Sciences   53  (12.3) 
 Agricultural or Environmental Sciences   11    (2.5) 
 Engineering or Architecture   53 (12.3) 
 Undecided   41   (9.5) 
 Others   16   (3.7) 
Student’s status Freshman   71 (16.4) 
 Sophomore 198 (45.8) 
 Junior 107 (24.8) 
 Senior   54 (12.5) 
 No response     2   (0.5) 
Grade point average < 2.00     6   (1.4) 
 2.00-2.49   41   (9.5) 
 2.50-2.99 112 (25.9) 
 3.00-3.49 137 (31.7) 
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Characteristics 
 
Frequency (%) 
(N=432) 
 3.50-4.00 130 (30.1) 
 No response     6   (1.4) 
Living on/off campus On-campus 168 (38.9) 
 Off-campus 264 (61.1) 
Type of current residence University’s dorm or Fraternity/Sorority 
House 
156 (36.1) 
 Apartment/Condominium 154 (35.6) 
 House 120 (27.8) 
 No response     2   (0.5) 
Living with other 
individual(s) 
Alone   44 (10.2) 
 With parents or relatives   32   (7.4) 
 With roommate(s) 329 (76.2) 
 No response   27   (6.3) 
Parent(s)/Guardian’s 
income/year 
≤ $40,000   42   (9.7) 
 $40,001-$80,000 136 (31.5) 
 $80,001-$120,000 145 (33.6) 
 ≥ $120,001 105 (24.3) 
 No response    4  (0.9) 
Past frequency of paper 
recycling  
0 time   92 (21.3) 
 1-2 times    68 (15.7) 
 3-4 times    69 (16.0) 
 5-6 times   39   (9.0) 
 7-8 times   35   (8.1) 
 9-10 times   30  (6.9) 
 11-12 times or more   17  (3.9) 
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Appendix H: Correlation Matrix of Thailand Variables 
 
Variables ATT ATTpar_a ATTpar_b ATTpar_c SN SNpar_a SNpar_b SNpar_c PBC PBCpar_a PBCpar_b PBCpar_c ALT SCINT SCIND KNOW PastBh BHINT bhint1 bhint2 bhint3 
ATT 1.00                     
ATTpar_a .83*** 1.00                    
ATTpar_b .88*** .62*** 1.00                   
ATTpar_c .84*** .52*** .62*** 1.00                  
SN .39*** .34*** .30*** .36*** 1.00                 
SNpar_a .42*** .38*** .32*** .38*** .93*** 1.00                
SNpar_b .36*** .30*** .28*** .32*** .93*** .81*** 1.00               
SNpar_c .30*** .26*** .22*** .29*** .92*** .77*** .78*** 1.00              
PBC .38*** .30*** .30*** .37*** .56*** .56*** .53*** .53*** 1.00             
PBCpar_a .36*** .28*** .27*** .36*** .54*** .54*** .49*** .48*** .96*** 1.00            
PBCpar_b .32*** .28*** .23*** .29*** .51*** .48*** .49*** .45*** .90*** .82*** 1.00           
PBCpar_c .35*** .26*** .30*** .34*** .55*** .52*** .48*** .52*** .85*** .73*** .63*** 1.00          
ALT .45*** .41*** .37*** .38*** .41*** .42*** .37*** .35*** .48*** .45*** .41*** .44*** 1.00         
SCINT .29*** .25*** .25*** .24*** .27*** .26*** .27*** .21*** .22*** .21*** .17*** .21*** .27*** 1.00        
SCIND .11* .09 .10* .10 .12* .10* .09 .14** .09 .08 .05 .09 .08 .28*** 1.00       
KNOW .08 .06 .06 .09 .18 .15** .16** .18*** .24*** .23*** .19*** .23*** .12* .14** .13* 1.00      
PastBh .22*** .22*** .19*** .16** .26*** .25*** .24*** .23*** .41*** .39*** .37*** .36*** .25*** .11* .01 .27*** 1.00     
BHINT .34*** .28*** .29*** .30*** .54*** .54*** .47*** .49*** .70*** .67*** .57*** .65*** .45*** .22*** .15** .24*** .40*** 1.00    
bhint1 .33*** .27*** .28*** .30*** .53*** .54*** .46*** .47*** .68*** .66*** .55*** .63*** .44*** .21*** .15** .22*** .39*** .95*** 1.00   
bhint2 .33*** .28*** .28*** .28*** .52*** .52*** .45*** .47*** .68*** .65*** .58*** .62*** .45*** .22*** .11* .22*** .39*** .95*** .86*** 1.00  
bhint3 .30*** .25*** .26*** .27*** .47*** .45*** .41*** .45*** .62*** .59*** .49*** .58*** .37*** .20*** .16** .24*** .36*** .93*** .81*** .83*** 1.00 
 
Notes: (1) * p<.05, **p<.01, ***p<.001 (2) ATT= Attitudes, SN=Subjective norms, PBC=Perceived behavioral control, ALT=Altruism, SCINT=Interdependent self-construal, 
SCIND=Independent self-construal, KNOW=Paper recycling knowledge, PastBh=Past paper recycling behavior, BHINT=Behavioral intentions. 
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Appendix I: Correlation Matrix of the United States Variables 
 
Variables ATT ATTpar_a ATTpar_b ATTpar_c SN SNpar_a SNpar_b SNpar_c PBC PBCpar_a PBCpar_b PBCpar_c ALT SCINT SCIND KNOW PastBh BHINT bhint1 bhint2 bhint3 
ATT 1.00                     
ATTpar_a .91*** 1.00                    
ATTpar_b .90*** .72*** 1.00                   
ATTpar_c .92*** .76*** .74*** 1.00                  
SN .61*** .56*** .53*** .59*** 1.00                 
SNpar_a .61*** .57*** .51*** .59*** .91*** 1.00                
SNpar_b .50*** .46*** .44*** .47*** .89*** .72*** 1.00               
SNpar_c .52*** .45*** .46*** .52*** .87*** .70*** .66*** 1.00              
PBC .46*** .45*** .42*** .40*** .51*** .50*** .43*** .43*** 1.00             
PBCpar_a .47*** .47*** .41*** .42*** .54*** .54*** .44*** .46*** .95*** 1.00            
PBCpar_b .39*** .37*** .35*** .34*** .44*** .43*** .36*** .38*** .93*** .86*** 1.00           
PBCpar_c .37*** .35*** .36*** .30*** .35*** .32*** .32*** .30*** .80*** .61*** .62*** 1.00          
ALT .56*** .55*** .48*** .50*** .51*** .54*** .44*** .39*** .45*** .46*** .40*** .33*** 1.00         
SCINT .20*** .19*** .19*** .15** .15** .15** .13** .12* .10* .10* .10* .09 .21*** 1.00        
SCIND .22*** .16*** .24*** .19*** .14** .12* .15** .10* .18*** .16** .17*** .19*** .18*** .19*** 1.00       
KNOW .22*** .24*** .20*** .16** .30*** .26*** .27*** .26*** .37*** .36*** .35*** .27*** .23*** .08 .07 1.00      
PastBh .30*** .33*** .21*** .29** .44*** .46*** .33*** .37*** .42*** .48*** .38*** .20*** .39*** .05 .06 .33*** 1.00     
BHINT .55*** .56*** .44*** .51*** .59*** .62*** .45*** .49*** .61*** .66*** .54*** .36*** .56*** .17*** .07 .37*** .63*** 1.00    
bhint1 .53*** .54*** .42*** .48*** .58*** .61*** .44*** .48*** .60*** .65*** .53*** .35*** .53*** .13** .06 .38*** .62*** .96*** 1.00   
bhint2 .54*** .54*** .43*** .50*** .55*** .58*** .44*** .46*** .57*** .62*** .51*** .34*** .55*** .21*** .08 .34*** .60*** .97*** .89*** 1.00  
bhint3 .53*** .54*** .42*** .50*** .58*** .62*** .44*** .48*** .60*** .65*** .53*** .37*** .56*** .17*** .07 .35*** .62*** .97*** .91*** .92*** 1.00 
 
Notes: (1) * p<.05, **p<.01, ***p<.001 (2) ATT= Attitudes, SN=Subjective norms, PBC=Perceived behavioral control, ALT=Altruism, SCINT=Interdependent self-construal, 
SCIND=Independent self-construal, KNOW=Paper recycling knowledge, PastBh=Past paper recycling behavior, BHINT=Behavioral intentions. 
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Appendix J 
 Multi-Group Structural Equation Modeling (MSEM) of the TPB Model 
 
 
Thai Sample: 
 
 
Past Beh.
Attitudes
Perceived Beh. Control
Subjective Norms
.53
Behavioral Intentions
.44***
.07
.73
SNPAR_CeSNc
.86
.77
SNPAR_BeSNb
.88
.84
SNPAR_AeSNa
.92
.58
PBCPAR_C
ePBCc
.76
PBCPAR_B
ePBCb
.93
PBCPAR_A
ePBCa
.85
BHINT1
eBI1
.86
BHINT2
eBI2
.80
BHINT3
eBI3
D_Bint
.62
ATTPAR_A
eATTa
.63
ATTPAR_B
eATTb
.79
.65
ATTPAR_C
eATTc
.96 .87
.92 .90
MSEM_TPB_TH
.92
.22***
.17***
.76
.79 .81
.49***
.59***
.52***
.46
.32***
.29***
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United States Sample: 
 
Past Beh.
Attitudes
Perceived Beh. Control
Subjective Norms
.67
Behavioral Intentions
.37***
.18***
.60
SNPAR_CeSNc
.78
.65
SNPAR_BeSNb
.81
.80
SNPAR_AeSNa
.90
.43
PBCPAR_C
ePBCc
.76
PBCPAR_B
ePBCb
.93
PBCPAR_A
ePBCa
.89
BHINT1
eBI1
.89
BHINT2
eBI2
.92
BHINT3
eBI3
D_Bint
.70
ATTPAR_A
eATTa
.70
ATTPAR_B
eATTb
.84
.72
ATTPAR_C
eATTc
.96 .87
.94 .96
MSEM_TPB_US
.95
.18
.32***
.65
.84 .85
.67***
.59***
.44***
.46
.27***
.45***
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Appendix K 
Multi-Group Structural Equation Modeling (MSEM) of the Integrated Model 
 
 
Thai Sample: 
 
.32
Attitudes
.22
Perceived Beh. Control
.03
Subjective Norms
.55
Behavioral Intentions
D_BInt
.85
BHINT1
eBI1
.86
BHINT2
eBI2
.80
BHINT3
eBI3
.67
ATTPAR_A
eAtta
.67
ATTPAR_B
eAttb
.68
ATTPAR_C
eAttc
.73
SNPAR_CeSNc
.77
SNPAR_BeSNb
.83
SNPAR_AeSNa
.58
PBCPAR_C
ePBCc
.75
PBCPAR_B
ePBCb
.87
.93
PBCPAR_A
ePBCa
.82
.91
D_ATT
D_SN
D_PBC
Past Beh.
MSEM_Intgrt. Model_TH
Altruism
Indep. SC
.53***
.20***
.41***
.47***
.13***
.82 .82
.76.97
.16***
Inter. SC
.07*
.10***
.04
.90.92 .93.19***
.86
.88
.26
.41***
.29***
.39***
.32***
.13***
.47***
.34***
.22***
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United States Sample: 
 
.32
Attitudes
.22
Perceived Beh. Control
.03
Subjective Norms
.67
Behavioral Intentions
D_BInt
.89
BHINT1
eBI1
.89
BHINT2
eBI2
.92
BHINT3
eBI3
.67
ATTPAR_A
eAtta
.67
ATTPAR_B
eAttb
.68
ATTPAR_C
eAttc
.59
SNPAR_CeSNc
.65
SNPAR_BeSNb
.83
SNPAR_AeSNa
.42
PBCPAR_C
ePBCc
.75
PBCPAR_B
ePBCb
.87
.93
PBCPAR_A
ePBCa
.82
.91
D_ATT
D_SN
D_PBC
Past Beh.
MSEM_Intgrt. Model_US
Altruism
Indep. SC
.53***
.17***
.35***
.47***
.11***
.82 .82
.65.97
.31***
Inter. SC
.07*
.10***
.13**
.96.94 .94.19***
.77
.81
.46***
.41***
.29***
.39***
.32***
.13***
.47***
.34***
.22***
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Appendix L 
Multi-Group Structural Equation Modeling (MSEM) of the TPB Model without 
Controlling for Past Behavior 
 
Thai Sample: 
 
Attitudes
Perceived Beh. Control
Subjective Norms
.51
Behavioral Intentions
.51***
.04
.73
SNPAR_CeSNc
.86
.77
SNPAR_BeSNb
.88
.84
SNPAR_AeSNa
.92
.58
PBCPAR_C
ePBCc
.76
PBCPAR_B
ePBCb
.93
PBCPAR_A
ePBCa
.86
BHINT1
eBI1
.87
BHINT2
eBI2
.82
BHINT3
eBI3
D_Bint
.62
ATTPAR_A
eATTa
.62
ATTPAR_B
eATTb
.79
.65
ATTPAR_C
eATTc
.97 .87
.93 .90
Compar_TPB[4a_NoPastBeh]_TH
.93
.25***
.76
.79 .81
.50***
.59***
.52***
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United States Sample: 
 
Attitudes
Perceived Beh. Control
Subjective Norms
.61
Behavioral Intentions
.46***
.24***
.61
SNPAR_CeSNc
.78
.66
SNPAR_BeSNb
.81
.80
SNPAR_AeSNa
.90
.43
PBCPAR_C
ePBCc
.76
PBCPAR_B
ePBCb
.93
PBCPAR_A
ePBCa
.88
BHINT1
eBI1
.89
BHINT2
eBI2
.92
BHINT3
eBI3
D_Bint
.70
ATTPAR_A
eATTa
.69
ATTPAR_B
eATTb
.83
.72
ATTPAR_C
eATTc
.97 .87
.94 .96
Compar_TPB[4a_NoPastBeh]_US
.94
.22***
.65
.84 .85
.67***
.59***
.44***
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Appendix M 
Multi-Group Structural Equation Modeling (MSEM) of the Integrated Model without 
Controlling for Past Behavior 
 
Thai Sample: 
 
.32
Attitudes
.22
Perceived Beh. Control
.04
Subjective Norms
.53
Behavioral Intentions
D_BInt
.86
BHINT1
eBI1
.87
BHINT2
eBI2
.82
BHINT3
eBI3
.67
ATTPAR_A
eAtta
.67
ATTPAR_B
eAttb
.68
ATTPAR_C
eAttc
.74
SNPAR_CeSNc
.77
SNPAR_BeSNb
.83
SNPAR_AeSNa
.58
PBCPAR_C
ePBCc
.76
PBCPAR_B
ePBCb
.87
.93
PBCPAR_A
ePBCa
.82
.91
D_ATT
D_SN
D_PBC
Compar_Intgrt[5a_NoPastBeh]_TH
Altruism
Indep. SC
.53***
.23***
.48***
.47***
.82 .82
.76.97
Inter. SC
.07*
.10***
-.01
.91.93 .93.20***
.86
.88
.27***
.41***
.29***
.47***.23***
.16***
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United States Sample: 
 
.32
Attitudes
.22
Perceived Beh. Control
.04
Subjective Norms
.61
Behavioral Intentions
D_BInt
.88
BHINT1
eBI1
.89
BHINT2
eBI2
.92
BHINT3
eBI3
.67
ATTPAR_A
eAtta
.67
ATTPAR_B
eAttb
.68
ATTPAR_C
eAttc
.60
SNPAR_CeSNc
.65
SNPAR_BeSNb
.83
SNPAR_AeSNa
.43
PBCPAR_C
ePBCc
.76
PBCPAR_B
ePBCb
.87
.93
PBCPAR_A
ePBCa
.82
.91
D_ATT
D_SN
D_PBC
Compar_Intgrt[5a_NoPastBeh]_US
Altruism
Indep. SC
.53***
.21***
.43***
.47***
.82 .82
.65.97
Inter. SC
.07*
.10***
.16***
.96.94 .94.20***
.77
.81
.46***
.41***
.29***
.47***.23***
.15***
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Appendix N 
Test of Significant Difference of Parameter Estimates in MSEM of the TPB Model 
 
Parameter Estimates (β) Test Significant Difference of Parameter 
Estimates in MESM of TPB 
 
 
 
 
Prediction Both Samples 
(Identical β) 
Thailand U.S. χ2M , dfM of 
Model with 
No Equal 
Constraint 
χ2M , dfM of 
MSEM with 
an Equal 
Constraint 
χ2M∆, dfM∆ 
 
 
 
Significant Difference of β 
(p=.001) 
ATT ? BHINT - .07 (ns) .18*** n/a n/a n/a n/a 
SN ? BHINT - .22*** .18*** 258.72, 112 258.73, 113     1, .01 Not significantly different 
PBC ? BHINT - .44*** .37*** 258.72, 112 270.77, 113 1, 12.05 Significantly different 
ATT --- SN - .49*** .67*** 258.72, 112 288.11, 113 1, 29.39 Significantly different 
ATT --- PBC - .52*** .44*** 258.72, 112 275.42, 113 1, 16.69 Significantly different 
SN --- PBC .59*** - - n/a n/a n/a n/a 
 
Note: (a) *p<.05, **p<.01, ***p<.001, (b) The χ2 critical value for α=.001, df=1 is 10.83 
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Appendix O 
Test of Significant Difference of Parameter Estimates in MSEM of the Integrated Model 
 
Parameter Estimates (β) Test Significant Difference of Parameter 
Estimates in MESM of the Integrated 
Model 
 
 
 
Prediction Both Samples 
(Identical β) 
Thai  U.S. χ2M , dfM of 
Model with 
No Equal 
Constraint 
χ2M , dfM of 
MSEM with 
an Equal 
Constraint 
χ2M∆, dfM∆ 
 
 
 
 
Significant Difference of β 
(p=.001) 
ATT ? BHINT - ns .13** n/a n/a n/a n/a 
SN ? BHINT - .20*** .17*** 458.07, 180 458.07, 181     1, .002 Not significantly different 
PBC ? BHINT - .41*** .35*** 458.07, 180 469.21, 181 1, 11.14 Significantly different 
ALT ? ATT .53*** - - n/a n/a n/a n/a 
ALT ? PBC .47*** - - n/a n/a n/a n/a 
ALT ? BHINT - .13*** .11*** 458.07, 180 458.46, 181     1, .01 Not significantly different 
SCINT ? ATT .10*** - - n/a n/a n/a n/a 
SCINT ? SN .19*** - - n/a n/a n/a n/a 
SCIND ? ATT .07* - - n/a n/a n/a n/a 
SCIND ? SN ns - - n/a n/a n/a n/a 
KNOW ? ATT ns - - n/a n/a n/a n/a 
KNOW ? BHINT ns - - n/a n/a n/a n/a 
ATT --- SN - .26*** .46*** 458.07, 180 478.39, 181 1, 20.32 Not significantly different 
ATT --- PBC .29*** - - n/a n/a n/a n/a 
SN --- PBC .41*** - - n/a n/a n/a n/a 
 
Note: (a) *p<.05, **p<.01, ***p<.001, (b) The χ2 critical value for α=.001, df=1 is 10.83 
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